SUMMARY OF TOTAL COSTS
CAPITAL AND NET PRESENT VALUE |

{From Appendlx M, RI/FS)

' Actmty Assumptions Years - | total -
Cépital Institutional Contfols 7% discouht _ 2 . 16,049,600
-Cap1ta1 - Point of Use Management 7% discount - | 2 17,528,000 ’
Capltal - Wells and Treatment 1 7% discount , : 40',715,.000, |
O+M Source Control @ 1,844,000y | 7% discount | 1,844,000/yr | 26,343,000

S . v .| for perpetuity
| 0+M Institutional Controls 1 none
O+M Point of Use @64,000/yr 7% discount | 64,000/ for | 914000 |
| - : | perpetuity -
O+M Wells and Treatment | | R
Sulfate éxtfacﬁon and RO 7% discount 2,826,000/yr | 40,372,000 -
5 ‘ : for perpetuity
Acid extraction, NF, RO 7% discount  |'5,079,000/yr | $55,031,000
o o for 21 years -
| TOTAL NET PRESENT VALUE | | 5197
4, Expected Outcomes of the Selected Remedy:

. The overall objecuve of the selected remedy in conjunction with the NRD

settlement action is to remediate the aquifer so-that full unrestricted use of
the ground water by public and municipal well owners is achieved.
Because this will take a long time, perhaps 50 - 150 years or longer, it is
also necessary to contain the plume from further migration so that the

situation does not become worse and private well owners are not _expo'sed"
" to unacceptable concentrations of contaminants. Containment will also

prevent contamination of the Jordan River and exposure of aquatic

- organisms to the plume contaminants. Until the aquifer meets drinking

water standards, water treated as a part of thls program can be used by the . |
public.

The final cleanup levels for the remedy are given in the fdllowin_g table: - .

FINAL CLEANUP LEVELS FOR THE SELECTED REMEDY
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.| Contaminant

Remediation Level

Containment Level at

Tr_eatx'nent Level for
throughout acid Kennecott property | RO treatment plant
plume line downgradient of - - '

Zone'A (as of 12-13- .|
SR 2000) ,
| Basis health based levels | healthbased levels | ARAR, state primary |
from site specific risk | from site specific risk | and secondary
assessment - assessment drinking water
o 1 ' standards. .-
acidity pH=65-85  |pH=65-85 pH=65-85
Arsenic 0.05 mg/! 10.05 mg/l 0.05mg/1 -
Batum - 2 mg/l 2mgt 12 mg/l '
Cadmium 0.005 mg/l - 0.005 mg/l 0.005 mg/l
Copper 1.3 mg/l 1.3mgl 1.0 mg/l
Fluoride 4mg/l l4mgn .ng/l
1 Lead . 0.015 mg/t 0.015 mg/l 0.015mgl
Nitrate 10 mg/l 10mg/l . |10 mg/
Selenium  |o.05mgnt 0.05 mg/l 0.05 mg/l
Nickel 0.1 mgn 0.1 mg/l 01mgl
Alyminum - A 0.05-2mg/l -
Chioride - - 250 mg/l
Manganese - - 0.05 mg/}
Silver - o - ‘ 0.10 mg/l
| Sutfate . 1500 mg/l, active | 1500 mg/l 250'mg/l
__— | CERCLA '
remediation -
500 mg/l, passive =
CERCLA action via
natural attenuation '
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o ‘ ~ | throughout acid . | Kennecott property - | RO treatment plant
plume - . | line downgradient of |- g
o Zone A (as of 12-13-
' , - { 2000) . _
DS 4 - : i 50(): mg/]
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M Statutory Determmatmns :

A 'I‘he following descn’bes how the selected remedy will satisfy the statutory i‘equxrcment of
the mne selectlon criteria specxﬁed in the National Contingency Plan

1.

Protection of Human Health and the Envxronment_: Huiman health is protected by j
the selected remedy both short term and long term. Short term protection is

achieved by limiting exposure of residents to contaminated ground water through -

use of institutional controls, point-of-use management and by:containment of the
plume from further migration. Environmental protection is achieved by
containment of the pluine such that the contaminants do not reach the exposure
point at the Jordan River. Long term protection of both human health and the

environment is achieved by active remediation of the plume so that the waters can’

be returned to beneﬁc:lal use WIthout restnctlons

Comphance with Applicable or Relevant and Appropnate Reqmrements (ARARs)

Section 121(d) of CERCLA, 42 U.S.C. § 9621(d), the National Oil and Hazardous

Substances Pollution Contingency Plan (the “NCP”), 40 CFR Part 300 (1990), and

guidance and policy issued by EPA require that remedial actions under CERCLA
comply with substantive provisions of applicable or relevant and appropriate |

- standards; requirements, criteria, or limitations (“ARARSs”) from State of Utah and

federal environmental laws and State facility siting laws during and at the

completion of the remedial action. These requirements are threshold standards
that any selected remedy must meet. -

This document identifies ARARSs that apply to.the activities to be conducted under

the Southwestern Jordan River Valley Ground Water Plumes. Operable Unit 2
remedial action. The ARARS or groups of related ARARs contained in Appendix
A are each identified by a statutory or regulatory citation, followed by a brief
explanation of the ARAR and how and to what extent the ARAR is expected to
apply to the activities to be conducted under this remedlal action.

‘Substantive provisions of the requirements listed in Appendix A are xdermﬁed as

ARARs pursuant to 40 CFR § 300.400. ARARs that are within the scope of this

remedial action must be attamed durmg and at the comple’aon of the remedxal
actlon

Types of ARARs: ARARs are cither “apphcahle” or “relevant and appropriate.”
Both types of requirements are mandatory under Superfund guidance. Applicable
requirements are those cleanup standards, standards of control, and other ’
substantive requirements, criteria or limitations promulgated under federal
environmental or state environmental facility siting laws that specifically address a

hazardous substance; pollutant, contaminant, remedial action, location, or other
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circumstance found at a CERCLA site. Only those state standards that are
identified by a state in'a timely manner and that are more strmgexrt than federal
requlrements may be apphcable

Relevant and ap_propriate re_quiremeﬁts ére tﬁos,é cleanup standards, 'Standards of

. control, and other substantive requirements, criteria or limitations promulgated
. under federal environmental or state environmental or facility siting laws that,

while not “applicable” to hazardous substances, pollutants, contaminants, remedial
actions, locations, or other circumstances at a CERCLA site, address problems or .
situations sufficiently similar to those encountered at the CERCLA site that their
use is well suited to the particular site. Only those state standdrds that are.
identified in a timely manner and are more strmgent than federal reqmrements may

~be relevant and appropnate

The detenmnanon that & requxrement is relevant and appropnate isa two-step
process: (1) determination if a requirement is relevant and (2) determination ifa”
requirement is appropriate. In general, this involves a comparison of a number of
site-specific factors, including an examination of the purpose of the requirement
and the purpose of the proposed CERCLA action; the medium and substances
regulated by the requirement and the proposed requirement;. the actions or
activities regulated by the requirement and the remedial action; and the potential

 use of resources addressed in the requirement and the remedial action. When the

analysis results in a determination that a requirement is both relevant and

appropriate, such a requxrement must be comphed with to. the same degree as ifi it
were applicable. .

- ARARs are contammant, location, or action specific. Contaminant sj)'eciﬁc :

requirements address chemical or physical characteristics of compounds or

substances on sites. These values establish acceptable amounts or concentrations . '
of chenumls thch may be found in or dlscharged to the ambient environment.

" Location specxﬁc requirements are restnctlons pIaced upon the concentrattons of

hazardous substances or the conduct of cleanup activities because they are in '
specific locations. Location specific ARARs relate to the geographical or physwal

‘ posmons of sites, rather than to the nature of contammants at sites.

ACthIl specrﬁc requuements are usually technology based or activity based
requirements of limitations on actions taken with respect to hazardous substances,

pollutants or contaminants. -A given cleanup activity will trigger an action specific

requirement. Such requirements do not themselves determine the cleanup altema-

tive, but define how chosen cleanup methods should be performed

Many requxrements hsted as ARARSs are promulgated as identical or near identical
requirements in both federal and state law, usually pursuant to delegated -

A envxronmental programs administered by EPA and the state. The Preamble to the
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 NCP provides that such a situation results in cxtatlon to the state prowsnon and

treatment of the. prov1ston asa federal requxrement

' Also contained in this list are pollcles, guidance or other sources of information

which are “to be considered” in the selection of the remedy and implementation of

the ROD. Although not enforceable requirements, these documents are important
sources of information which EPA and the UDEQ may consider during selection
of the remedy, especially in regard to the evaluation of public health and
environmental risks; or which will bé referred to, as appropriate, in selectmg and

_ developmg cleanup actions.

, Th1s list in Appendlx A constitutes EPA's and UDEQ’s formal 1denuﬁcatlon and

detailed description of ARARS for the remedial action at the Kennecott South
2.

Cost Effectiveness: A Cost Effective reme'djin the Superfund program is one |
whose costs are proportional to its overall effectiveness. This includes long term

-and short term effectiveness and reduction of toxmlty, mobxlrty, and volume

through treatment

At tlns site; the remednal alternatlves fall into two groups

,. (l) Alternatives 1,2, and 3 contain no active remedxatxon  component, but rely on

personal controls, institutional controls or replacement waters to prevent exposure
to the citizenry. The plume continues to. move downgradient until #t discharges to

- the Jordan River contaminating more and more of the aquifer as it moves.  These
- alternatives are relatively low in cost, but do not protect the environment long

term. In addmon, the ground waters are not rewmed to beneﬁclal use.

(2) Alternatives 4, 5 and 6 contain an active remediation component and achieve
containment of the plume and eventual remediation of the aquifer. In addition,
Alternative 4 might not be effective in containing the plume in long term.

Although Alternative 4 could be slower than the Alternatives 5 and 6, the results
are roughly equivalent in terms of effectiveness, pennanence and reduction of

the most cost effective of the active remediation alternatives. It has an added
advantage over Altemative 6 producing no sludges requirinig disposal prior to mine
closure. All alternatives would have to deal with treatment residuals post mine

closure, but because Alternatives 5 and 6 would be faster the amount of resxduals
would probably be lm

Utilxzauon of Permanent solutions ond alternative Treatment to the Maximum - =~

- Extent Practicable: Alternative 5 takes advantage of an emerging technology using

membrane technology, such as nanofiltration. Since it achieved the same goals as
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the more traditional treatment technologies at a lower cost, it was selected. The
. selected remedy fulfills the requirement for use of innovative technologies to the
maximum extent practicable. It elso provides a permanent solution to the ground
. water problem although this could take 50 years or longer

5 Preference for Treatment as a Principal Blernent: The selected remedy uses
' treatment as a prlncxpal element in remediation of the aquifer and meets the
. statutory requirement. Monitored Natural Attenuation (MNA) is used asa
- supplement to the active restoration only after the contaminants in the plume have
been reduced to levels that are protective of human health and the environment. .
- The extended time frame for MNA is reasonable in light of the uncertainties as to
whether additional active restoration of the remaining sulfate would decrease the
time reqmred to meet MCLs as compared to MNA., -

6.  Five-year Rewew Requlrements Since hazardous substance pollutants, aud
- contaminants will remain on-site in the aquifer while the long-term remedial action”
is on-going, five year reviews are required at this site to determine if the remedy
 continues to remain effective, protect human health and the envuomnent, and
comply with ARARs.

N. DOCUMENTATION OF SIGNIFICAN T CHAN GES

The Selected Remedy is essentxally the same as Alternative 5 whxch was the preferred _
alternative of EPA and UDEQ as presented to the public. As a result of the public comment, an
additional element was added to Alternative 5 in the Selected Remedy. The additional element
was EPA’s and UDEQ’s response to a potential problem of water level drawdowns in the aquifer
as a result of aggressive pumping from the acid plume. The change requires private or municipal -
well owners who discover their wells have been rendered useless because of water level declines
~ as a result of this project should be consulted and provided with options to solve their problem by

the PRP. This would be done on a case-by-case basis. Solutions would be dependent on the
nature of the well, its uses, and the cost of alternatives. The plan will be mcluded asa work
¢lement in the RDfRA Consent Decree.
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PART 3 RESPONSIVENESS SUM}\{ARY

A public connnexrt penod was held on the joint Natura! Resources Damage Settlement

" Plan (administered under a Consent Decree entered i in Federal Coutt by the State of Utah,

Kennecott Utah Copper Corporation and the Jordan Valley. Water Conservancy District) and the

" Proposed Plan for the CERCLA action. The Public Meeting also covered both plans. This '
' Responsnvenecs Summary (an attachment to the EPA Record of Decision) deals solely with those
" issues and concerns raised by the interested parties concerning only the CERCLA portion of the

action. The comments regarding the Natural Resources Damage Settlement Plan Will be

subnutted separate]y to the Utah Natural Resources Trustee.

Please note that some of the comments have been edited. The full versmn of the

comments is available in the Admxmstratxve Record.

L

E—mall from Glenn and Melody Rowe -
2427 Temple View Lane

South Jordan, uT 84095

: 1. Comment We agree with the need to clean up the plume.

Answer: EPA and UDEQ concur with this comment. If the plume is not cleaned up, .
contaminated ground water will continue to move downgradient toward the Jordan River

' -continuing to contaminate additional areas. More wells will be impacted and the aqualzc

life in the Jordar River nght aIso affected by the additional Ioad of contamination. -

2 Comment We wonder what other hazards are there about Wthh we are not bemg

gzven complete information.

Answer: EPA and UDEQ in conjtmctzon Kennecott establzshed a .systemaﬂc approach o .
identifying and correcting all the significant environmental problems produced by mining .

' activities in the Oquirrh Mountains since the 1860s. Kennecott agreed to evaluate

historic sites on their property and UDEQ took the lead in investigating potential off-sife.
problems. During UDEQ s investigations, every watershed coming down the east side of

- the Oguirrhs was studied and areas of airborne deposition were evaluated as well. - A few

- qdditional problems were found and the agencies launched a cleanup program for those.

Kennecott has nearly completed their investigations of historic (and curremt) facilities.
The list of sites was compiled from books and articles written during various time .
periods, interviews with former employees, historic photographs, diaries, and newspaper

“accounts. Each site was located, and sampled for wastes remaining on the property. If
 the wastes could wash downstream, or if the wastes could leach materials to the ground

water, the wastes were removed and pIaced into repositories. Several pockets of
contamination were found and cleaned up in this project. EPA and UDEQ are now

- confident that we are unlikely to find any further surprises due 1o mining activities in the
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Oquirrhs. If, however, additional contamination is di.;covered in theﬂture,. EPAand
- UDEQ still have the authority to address it appropriately. The information gathered

‘during this project is avallable for publlc vzewzng at the offices of UDEQ 168N I950 W,
Salt Lake Czty A

- '3 . Comment We also wonder about the comment that the water does not' damage
n plants. Some shade trees watered with our well water have died.

Answer Thank you for the mfonnatzon EpA and (,E)EQ were also concemed about the

-impact of elevated sulfates on irrigation water because many of the water wells in this
area are used for irrigation. Two studies concerning use of these waters for irrigation

‘were conducted. The first study was conducted by Utah State University in which
examples of different classes of plants were grown in a greenhouse and irrigated with

waters from the Kennecott site. They found that increasing amours of sulfate up to 1700
ppm sulfate did not impact fescue, alfalfa, or broccoli. The highest sulfate level did

* reduce bean growth but bean yield was ummpacted This .s'tudy was conducted through
one grawmg Season. A _

Kennecott conducted a foIlaw up outdoors study on the former Jootprint qf the South
*Jordan Evaporation Ponds. They used different waters 1o irrigate different plants .
commonly found in a suburban setting. Plants included sod, shrubs, perenmial and
annual flowers, vegetables such as tomatoes and corn, and a few trees. This study was
conducted over a three year period. Waters tested included 4 different waters from o
different wells and tunnels plus water from South Jordan culinary system. In response to
- this concern, Kennecott investigators have gone back to the original field notes and data
regarding the trees in their study. Kennecott’s experiment included shrubs, conifers, arid
Jruit trees. No shade trees were included. There were a few trees that did not survive the.
Sirstwinter. This was attributed to normal kills associated with use of nursery stock.

According to Kennecott, the well in question was identified by Kermecott in the well-
inventory study as SJG1684. Wadter quality sampling revealed that the sulfate
concentration in 1994 was 450 mg/L and the chloride concentration was 237 mg/L. The .
water also had 114 mg/L sodium, a constituent {o which many plants are sensitive. The
chloride and sodium concentrations are high relative to contamination attributable to
Kennecott, but at least a portion of the sulfate is atiributable to Kennecott. The health o
the trees may not have been due fo the increased .s‘zdfate from Kennécott sources, but

* rather due fo the elevated chloride and sodium present in the water. - )

Letter from Mike R. Barela
13320 S 7565 W
Herriman, UT 84065
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4. Comment: Rea] estate values will drop if hom&s in the. affected area are not
prowded an alternative source of water.

Answer: Adequa1e drznkmg water suppbes area vztaI element in pIannmg for
. development in growing copmmunities. Relrofitting gels complzcated especially when
competing interests are involved. Customers get caught in the middle. When the
. situation is caused by contamination from nearby inclustrial sources, EPA and UDEQ
have authomy fo act. Otherwise, this is a local problem.

5. Comment If water is prowded for one area it should be provxded to all areas -
affected. Funds set aside by Kennecott should be used to (restore, replace, or -
: acqun'e the equivalent) to both zones A and B.

Answer: Fundmg fo provide altemaitve water was a part qf the NRD settlement The
CERCLA action is not primarily concerned with the provision of treated water to the
public within the affected area. . The decision on allocation of any treated water is up to
. the State Trustee. Under the current proposal to the Trustee submitted by JFWCD and
Kennecott, division of the water is based on the area of affected ground water within the
‘boundaries of each system, the populatzon served, and the water rights held by each
o enfity. ; S ' '

6. Comment: What is bemg done to-protect the citizens in Hemman from
corxtammated water? -

Answer: Under provisions of a Sidz‘e of Utah Ground Water Protection Permit, Kennecott
. was required to install a leachate collection system to trap any waters commg - from their
" dumps. I?ns should prevent contammatwn in the ﬁzture -

7. - Comiment: How do we make sure that new dnlhng or mcreased pumpmg for water
supplies whwh go to other areas does not affect wells in Hermnan?

Answer: ]he ground water model developed by USGS and Kennecott suggests that
pumping of the acid waters from the plume associated with Bingham Canyon will drop
water levels as far away as Herriman. EPA, UDEQ, Kennecott and JVWCD all agree
that the model is simply a prediction tool that is only as good as our current kriowledge
" of the ground water in the area. For this reason, all advocate a continuing monitoring
program which will study both the water levels in the wells of this area and the water
quality of those wells. This information can be used 1o refine the calculations and model
and give an early warning if water levels are affected due to pumping in this project. -

Corrective action may be necessary either to replace water or deepen the zmpacted wells
should this occur.
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8-‘ * Comment: Ifwells in Hemman are affected when would replacement water
become available?

Answer [f water levels begin to drop because of punipfng of the aeid plume, it will be a
gradual decline and sufficient time will be available for plannmg and construction of the .
- needed znﬁ‘astructure

9. Comment Would wells in Hemman be momtored for contannnatxon ona regular
basis? '

o Answer.‘ Continued monitoring of the wells in the affected areas will be.a part of this

- project. The monitoring program can be used to determine if the ground water levels are

' being influenced by the withdrawal of the acid plume and check to see if ground water -
quality is improving or degrading as a result of this effort. Also public water supplies
are: monztored ona regular baszs as requzred by the State Drmkzng Water Program.

10. Comment; What are the long texm health effects for thxs type of contammatlon? o

Answer The health impacts of sulfates in drinking water are largely acute rather than
chromc Sulfates in high concentrations cause diarthea. It is even used in over the
‘counter laxative medicines. The impacts aré short lived and there is evidence that people
get acclimated to elevated sulfates in their water within a week and the effects disappear.
Even these short term impacts can have serious consequences for infants where the
diarrhea can cause rapid dehydration. - The only long term impact even' theoretically
linked to sulfates in drinking water is formation of kidney stones. Kidney stones are’ -
thought to be related to calcium content of the urine and some investigators have finked
sulfate ingestion with calcium in the urine, hence the theory that sulfate may be involved.

" This is disputed by other investigators who found no relatzonshlp between sulfate
 ingestion and kza?zey stone formation.

Letter from Hermnan Residents for Respons'ble Reciamatlon o ; S

" Richard Dansie, Presuient '

6120 W. 13100 S.
Hemman, UT 84065

11.  Comment: The members of HRRR are concerned about the drawdown and the
~ impact on surroundmg municipal and pnvately held wells and water resources.

Answer Drawdowns may occur associated w1th accelerated pumpmg of the acid plume
A provzszon in the selected remedy was added to deal with this potential problem.

12, Comment: Should substantial losses accur due to drawdoWn of the water table, the
plan should include options to be implemented. These could include restoration,
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 replacement or acquisition of waters for municipalities and private well owners.

The replacement options should be identified now, and the drawdown should be
momtored

‘ Answer The computer model predzcts that there will be drawdown ﬁ-om the acid plume
‘remediation. As the pumping is occurring, wells in the Herriman area will be monitored
for water level and quality. If the monitoring program reveals evidence of draw down in

the Herriman area attributable to acid plume remediation, several optionis are available
to compensate the water users in Herviman. These include: (1) hook up to municipal

_ water, paid for by Kennecott; (2) installation and maintenance of a residential reverse

osmosis treatment system if municipal water hook-up is impractical; (3) deepening of the
affected well if it is thought that a deeper well would yield sufficient replacement water; '
(4) replacement of water using Kermecott sources, or (5) underground injection-
upgradient of affected wells to counterbalance the drawdown. A provzszon in the selected
remedy was added to deal with this potenizal problem.

Letter from "Marcelle Shoop -
Kennecott Utah Copper Corporation
P.O.Box 6001

Magna, UT 84044

13. -~ Comment: Kennecott requests that the ROD include a brief explanation in a
" footnote or parenthetical clarifying the use of the name “Kennecott”. The
" company now known as Kennecott Utah Copper Corporation has oper‘ated in the
past under several names and has been owned by different holding companies.
Other companies with Kennecott in the title are not mvolved with Bmgham
Canyon operations..

Answer: EPA is not opposed to including a cIarzﬁcalzon concernzng the name :
" “Kennecott” when referring to historic entities conducting activities relative to the site.
A chronology of companies using the name “Kennecott” was provided by Kennecott
Utah Copper Corporatton and is mcluded in the admznzstratzve record, for this action.

v1.4., Comment; Kennecott requests that Zone B treatment facﬂmes not be a part of the
- ROD, but rather solely part of the NRD settlement. Zone A should only be -
" addressed by the ROD. CERCLA authority in Zone A is clear and uncontested;
‘whereas, CERCLA authority in Zone B is controversial. The use of the NRD
settlement for Zone B takes care of thlS situation.

Answer: While EPA remains concerned about both the Zone A and Zone-B plumes, it -
believes that the combination of CERCLA and State Natural Resources Damages
Consent Decree authorities adequately ensures that both plumes will be addressed.

" EPA’s ROD will address only the Zone A plume, with the expressed expectation that the
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State’s Consent Decree will address the Zone B plume EPA does not necessanly agree -

. with Kennecott’s interpretation of whether CERCLA can reach the Zone B plume, and

reserves its rights to assert contrary arguments or fo address the Zone B phume at a later
date, if warranted. ‘

. Letter and Fax. from Roger Payrie, i

City of West Jordan:
8030 S 4000 W - :
‘West Jordan, UT 84088

15.  Comment: The City of West Jordan understands the need to clea.n up this valuable
. resource, and to correct the problems with the ground water supply

Answer: Thank you Jor your support. The City has been an active parﬁczpant in the

. Technical Review Committee for the project, both in expressing concerns throughout the

stuaji phase and in evaluatmg the various altematzves

16. - Comment: The C1ty suggests delivery of the Zone A water to a proposed city
reservoir at elevation 5335 feet rather than the District’s existing reservoir at
elevation 5148 feet. This would allow the cxty to service growmg western suburbs
without pumpmg

Answer: JVWCD has mdzcated fo EPA that it has met wzth West Jordan Ctty to discuss
this proposal to.co-locate a pump station at the Zone A plant for delivering the City’s
allocation of Zone A treated water to a slighly hlgher elevation. JVWCD will cooperate

- with the City fo accompllsh this objective.

17. Comment: The C1ty is concerned about mamtammg the existing mumc1pa1 well -
field located just north of the current boundary of the contaminated plume. The

City would like to investigate additional measures to protect this well field such as
a ground water recharge program.

Answer: EPA and UDEQ are also concemed about protecting thzs well field. We have ‘
included in the selected remedy an option to include reinjection of water as an additional

protective measure should this become necessary in the future. Appropriate ground

water modeling would need to be performed and permits would need to be obtgined. The

alternative to store water in the winter months in above-ground tanks instead of injection
may also be considered.

~ Letter from Dansie Water Compariy, A

Rodney, Richard, and Boyd Dansie
7198 West 13090 South
Herriman, UT 84065
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18. Comment The water in Dansxe culinary wells has been degraded by Kennecott
- operations.

Answer: Unlike the 'contamz’nated gro.und'wate_r pfumes down 'gradiént‘of the Bz'ngham'
. Canyon operations and the Lark mines where the mining related sources are clear and
obvious, the sources of the high TDS in the ground water in the Buttérfield Creck area

are not as certain. This is because the ground water in the Butterfield Creek area is also

. characterized by elevated chlorides in addition to sulfates. Waters froin Kennecott’s
leaching operations are characterized by elevated sulfates but are rather poor in
chioride. Therefore, it is possible that the high TDS of groundwater in the Buttérfield .
Creek area may be influenced By other sources which may not be mining related at all. It
. would take substantial studies and investigations to determine the exact causes of the
-high TDS and chloride which may be caused by the leaching of soluble components from
the volcanic rock of the area. Contamination from Kennecott sources is only one of -
several possibilities. One study suggesis that the elévated chlorides come from
- hydrothermal activity or brines left from the formation of the ore body. In this situation,

“chlorides and other components are a natural component of the ground water. For more -

-details on this, see discussion of Herriman wells in the Shepherd -Miller report, Appendix
B of the Remedzal Investzgaﬁon report.

" Another way fo determine if Kemzecott operations are in fact re.sponszble Jor

contamination is by examination of historical water quality information - camparzsoﬁ of
today's water quality with water quality prior to Kennecott dumping. EPA does not
- reqwre mdustrzes to clean up waters cleaner than background conceniratzons.

CERCLA has authonty to take action when there is a risk to human health (ora potentzal ,

' risk to human health. Although the Dansie water may be high in-TDS, there is no
evidence that any health based standard has been violated recently.

Please also note that EPA does ot take a position with respect 1o any claims that the
" Dansies, or any other party, may have with respect to Kennecott or other potentially

" responsible parties, as defined by CERCLA, at this or other Superfund sites.. The ROD - )

speaks to EPA’s preferred remedy for addressing the contamination at the Kennecott
South Zone site. It does not address the lzabzlzty of any parties assoczated with the site.’

19."  Comment: If the Dansxe property is  included in the site, where does the Danme
Water Company get its replacement water?

Answer: Yhzs questzon should be negotzated between the Dansie Water Company,

' Kenmecott, the Jordan Valley Water Conservancy District, and perhaps the town of
Herrimdn. The site is defined as ground water which has been affected by mining
activities. At this time, it is not certain that the Dansie wells have been affected by
mining, or that the water from the Dansie wells pose a health risk above background.
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20. -~ Comment: Dansie Water Company is concerned about the effect of draw down on
its wells and surface water supphes

Answer The ground water model deveIOped by USGS and Kennecott suggests that .
pumping of the acid waters from the plume associated with Bingham Canyon will lower -
‘water levels as far away as Herriman. Surface water supply (Butterfield Creek) is not
affected in this model. The model is simply a prediction tool that is only as good as our -
current knowledge of the ground water.in the area; therefore, a continuing monitoring -
program which will monitor water levels and water quality of the Dansie Water Company '
wells and other area wells will be lmplemented. Cooperation with private well awners is
 vital o the success of this monitoring program. Mornitoring information can then be _
.used to refine the calculations and model and give an early warning if water levels are
affected by pumping in this project and/or pumping by other parties. Corrective action.
may be necessary either o replace water or deepen the impacted wells should this occur.
Development of a plan to deal with potential drawdowns on mumczpal and przvate wells
has been included as a part of the selected remeajz .

21. Comment. It would be better to use Utah Lake water rather than water from the
Bingham area plume It would take less treatment and produ'ce 1o drawdowns

_Answer Although this suggestzon would have great merit gf this were strictly a water
supply project, the main goal of the project is to withdraw the acid plume and keep it
Jfrom moving downgradient polluting more of the aquifer as it travels. For CERCLA, the |
use of the water following withdrawal is only a secondary concern. The NRD settlement =

. was negotiated in part to provide that the water withdrawn from the affected area is put
fo beneficial use for the mumczpalztzes While importing Utah Lake water for treatment
and use would be an additional source of water for the area, this would do nothing fo

*“contain or remove the conz‘ammatzon ﬁom the Bmgham Canyon plume the ma]or goaI of
this action. . .

S22 Comment Dansie Water Company opposes the proposed -moratorium on new :
~ wells and increases in pumpmg rates because of the pollutwn caused by Kennecott.

Answer: There is alreaay a moratorzum on derlmg of new wells and increases in’
pumping rates that was imposed by the State Engzneer in 1991 in Salt Lake Valley.

As stated by the Division of Water Rights, Kennecott has neither ﬁled nor recezved
approval for a moratorium on any ground water development in the drea. In-1991 the

" State Engineer implemented the Interim Ground Water Management Plan for Salz‘ Lake
Valley which closed the entire valley to applications to appropriate ground water. The .
State Engineer is currently in the process of developing a long term management plan for
the Valley. ‘It is proposed that before new wells are drilled in the affected area the
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impact on the water quality be considered and Kennecott be given an opportunity to
" _assist the water user in meeting their water requirements while at the same fime insuring
- that the.diversion of water does not adversely affect the cleanup efforts.. The State

Engineer is very aware of the property nghts issues mvolved and is not attempting to
limit or adversely impact these nghts .

. 23. - Comment: Kennecott should be required to replace the water that they

_ contaminated. They should not only pay the cost of the connecnons but a]so the
cost of the water as well '

' Answer The ROD deals only with selection of a remedy 16 clean up the contamination.

It does not address liability or damages to private parties. The NRD Seftlement does
deal with damages t0 the natural resources of the state.

24, Comment: The proposal should be rejected and more studles conducted The
assumptions for the modeling should be given. Studies should include extra .
modeling of the drawdowns conducted by an outside consultant.

Answer: The studies of the plume have been going on since at least 1983 and under EP4
oversight since 1992, The model used by Kennecott in their projections of water level
drops and pliume movement was originally developed by the U. S. Geological Survey

- (USGS). Kennecott augmented the USGS model by providing a finer grid and additional
monitoring data. To test the model’s ability to predict the future, Kennecott conducted

. several runs of i the model beginning in 1965 when the reservoir was first installed,
continuing to the present. -Some assumptions were modified in order to produce the best

- fit. The model was also evaluated by sensitivity testing to determine which assumptions
were most critical to the performance of the model. The work of Kennecott was overseen:
by modeling experts from EPA, by the USGS (under the funding of an Interagency
Agreement with EPA) and by the UDEQ Ground Water Protection Program. The lead
for the oversight was the personwho actually developed the USGS model for the Salt
Lake Valley. EPA and UDEQ are satisfied that the model is adequate for decision

- making and initial designs. The model uses established USGS and EPA methodology

- and is used by hydrogeologic professionals woridwide. Of course, monztormg is apart .
of the remedy 1o insure that there is adequate warning should the plume move in
unsuspected dzrectzons or if draw.downs are more serious than Jfirst thought.

25. Comment Negotiations between Kennecott and Dansie Water Company are an
example of how Kennecott might handle other water rights owners. .

Answer: The Dansze Water Congpany has umque problems in comparzson with most
water rights owners. The primary difference is that the high TDS content present in wells
operated by the Dansie Water Company may not, in fact, be related to mining '
contamination. Yhe chemzcal content in the Dansie wells is not similar 10 the chemical
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content of other Impacted Wells in the valley. Anorher problem is that plans fo bring
~ replacement water to the area are complicated by a legal action involving the Dansie'
: Water Company and its neighbors. Finally, the Dansie Water Company has triedto
- couple their well issues with Kennecott into other areas of dispute with Kermecott. These
© other issues are much more difficult than even the water issues by themselves. Other well -

owners are not encumbered by such complications. The ROD selects a remeczj; for the
aquzfer 1t does not resolve private claims allow by law.

* Comment: Kennecott should be declared a Superﬁmd site.. It will be hard to get to
Rio Tinto aﬁer Kennecott i is no Ionger around.

Answer: An agreement, called aMemorandu'm of Understanding, was reached in 1995
‘between Kennecott, EPA and UDEQ in which the agencies agreed not 1o proceed with
listing of Kennecott on the National Priority List (NPL) so long as Kennecott performed
specific clearups and studies in the agreement. Kennecott has continued to make

. progress towards complzance wzth each of these provisions. The agréement was done as.

an enforcement pilot by EPA 1o see if cooperative companies could clean up sites wzthout

the stigma of Zz.simg on the NPL. The pilot has been vzewed asa .success

Listing on the NPL has only one advantage It is a requirement before the site is elzgzble
10 use federal funding for Remedial Actions. (Remedial Actions are typically much
larger and more complex that Removal Actions). Since Kennecott indicated that it will
Jund the ground water cleanup without the use of taxpayer dollars, listing is. superﬂuous
in this case. However, if circumstances change and listing becomes nece.sswy to
zmplemem‘ his: remedy EPA will reconsider that optton 4

Ltsimg on the NPL has no relaﬁon to liability queszzons A parly may be liable for

 “cleanups with or without Histing. In this case, the provisions of what cleanups must be

done and what Kennecort must pay for will be detailed in a Consent Decree which will be

supervised by.the Federal Court in Utah. These requirements will need to be met

whether or not Kennecott is still operating. The Record of Decision merely establishes -
the technical basis for the cleanup decision and provides the general approach to be

used. It does not establish schedules or the actual design. Those details are typically -
given in the work plan associated with the later Consent Decree. Lzstmg on the NPL has
no eﬂ'ect on ezther tke Record of Decrszon or the Consent Decree ’

Letter from Rodney Dansxe‘
. 7198 West 13090 South

Herriman, UT 84065 =~

27, | Comment: The plan does not put water back to the aﬁ‘ected area where surface '

and ground water have been injured.
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Answer: Note - this is apparently aNRD Consem‘ Decree provzszon. CERCLA n‘se{f does

~ not requzre that the water be. “put back” to the qﬁected area.

- 28, Comment Water quality has degraded in the Hemman area and thxs area has not ‘

. been included on the maps of affected areas. It should e1ther be included i in the -
~ site, or de31gnated asa separate site. '

7 Answer For CERCLA pulposes the Herriman area does appear on the map of the

“site” in the Remedial Investigation Report. In the NRD Consent Decree; the “affected

-areq” is defined as “the area in the southwestern portion of Salt Lake Valley where -

surface and ground water have been injured by Kennecott’s mznmg and leachmg

operations.” See also previous re.sponse fo #19.

29.  Comment: The plan has not provxded for replacement of water in the area west. of :
Hemman where the water had been degraded '

Answer: For logistical reasons, the JVWCD has agreed fo provzde service connectzons to

‘central locations. The nearest location in this case would be in Herriman. Citizens can |
. negotmte with the town of Herriman to be included in their system when it is

. implemented, Przvate connections are also possible through negotzatzons with the
. JVWCD ' : _

. 30, Comment The plan does not- mclude provisions to replace and restore water in the

area west of Herriman. The plan should also pay for damages to the water
compames and Water tights owners. o -

Answer: The purpose of the ROD is the selection of a remedy whlch will be used to clean v

up the acid plume where the ground water presents a risk to human health and the .
environment. The ground water west of Herriman does not present arisk at yet. The -~
remedy addresses the Herriman area by prevention of leachate from entering the ground

© water; and continuing to monitor the situation so that action may be taken should the

water quality degrade beyond background and begin to presem‘ a health risk. Hzgh TDS
does not pose a health risk in and of itself.

The ROD does not determzne liability of any party.. CERCLA has no provzszons 1o settle o

. private damage claims caused by pollution. The replacement and restoration of natural .

resources, such as water, are addressed in the Natural Resources Damage provisions of

* CERCLA. The NRD Claim provisions provide that states, tribes, and the  federal -

government are the only groups whzch can brzng clamzs Jor natural resources damages

231, Comment: Water nghts should be protected from unlawful taking. The plan does

not correct the problems of water degradation in the area west of Herriman.
Replacement water should be provided and damages paid to water rights owners.
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- Answer: The selected remedy does call for replacement of water supplzes should the

drmkzng water be impacted by mining activities and pose a risk to customers It does not :

-have authority fo settle przvate clazms for pollution damage.

32, Comment; The proposed plan has no prov1s1ons to deal with contaxmnaﬁon in the :
area west of Herriman, It should be included in the plan or separate one developed
for thls smzatxon The area should receive treated water and be paid | for damages

Answer At this time, water qualzty west of Herriman has not degraded to the pomt where |
it presents a health threat to users. CERCLA does not deal with damages to private
parties due to pollutz‘on. THis is handled privately between the pai'tie‘s involved. - -

: 33.  Comment: No replacemeut water has been prov1ded for Dansw Water nghts .
Pollutlon may be continuing. - :

" Answer: Eﬂorts have been made under the provzszon of a Utah Ground Water Protection

" Permit to prevent further contamination.. Replacement water is a provision of the remecb)
. should the well water pose a health risk.

34,  Comment: A plan on how to address the Dansie’s damages should be developed
and implemented before the Record of Decision is made. The should include an

estimate of when damages lel be pald and when replacement water Wﬂl be.
prowded _

Answer: The ROD does not address liability issues. . Any negotzations regarding -

damages have to occur between the parties involved. EPA’s authornjy under CERCIA,
does not allow EPA4 to interfere i in these matters.

35. Comment What is the effect of the pump and treat of the acid plume on the
' droppmg of water levels in Herriman wells? o

Answer: The amount of water level drops due to pumpmg ‘of the aczd plume will be a
Jfunction of the amount of water pumped. If water levels drop as a function of the

- pumping, the effect will be most serious in the area of the acid plume gradually tapering . 4

off toward the edge of the valley. Water level drops are a function of the pumping rates
in the entire area, including the pumping of the plume. Should water level drops be
| noticed as a function of pumping in this project, the decline will be gradual and there

. should be sufficient time to plan remedies for the private well owners. Fach situation wzll
. be handled on a case-by-case baszs :

36. Comment: The model whxch predicts water elevation drops was. prepared by
~ Kennecott and the District. Their studies should be revxewed by an outsxde
consultant.
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| Answer: See prevzous answer to #24. The model used has also been rewewad by the
*governmental entities znvolved mcludzng EPA USGS and UDEQ.:

37. Comment Addifional studies of the water level model and assumpuons should be
‘conducted. A model is only as good as the assumptxons used.

Answer: EPA and UDEQ agree that the abzlzty of any model 10 predzct the future is a
 function of the assumptions used in it. For this reason, EPA and UDEQ will require that
a monitoring program be designed to refine assumptions for the ground water model and -
fo determine if the plume and drawdowns are behaving in reality as predzcted by the
.model.- In addition, Kennecott and. USGS have launched a new effort to better
understand water flow within the Oquirrh Mountains. This study might give better
- information on flows within the bedrock aquifer and where the bedrock aquifer recharges
the alluvial aquifers in the Salt Lake and Tooele Valleys. The model is useful as away to
compare performance of alternatives relative to each other. But monitoring is required
to determine if the plume is behaving as Dpredicted. Additional modeling efforts may be
* needed if the plume is behavmg dszerenlly than the ongmal model predzcted '

38. . Comment: Kennecott proposes to use the clean water of the valley in their .
treatment of water they contaminated. This impacts the other water tights owners
in the valley. Kennecott should unport water to clean up the plumes rather than
‘using water owned by others.

Answer: The agenczes do not understand what is bemg referred fo in this comment. No
clean water is being used in the treatment processes for either Zone A or Zone B. This
comment may refer to the area-wide drawdowns that may occur during the process of

~ pumping the acid plume from the aquifer. Drawdowns are a consequence of frying to
remove as much of the acid plume in as short a time frame as possible. It is also an
effective way of providing a barrier to prevent further downgradient movement of the

.plume. Kennecott has all the early water rights they need without using those of others.
Please note that the ground water is actually owned by the State of Utah. Individuals get

permission to develop the water under certazn conditions as outlmed by Utah Water Law
and the Staz‘e Engmeer ‘ :

39, Comment Other alternatwes should be examined whlch do not rely on water from
. ‘the Herriman area or affect water levels in the Herriman area. .

Answer: Water withdrawals dre a necessary element to begm restoration of the aquifer at

 this site. . The size of the plume is so large and so deep that in-situ schemes would be very
costly and might not work at all. Drawdowns are an unpleasant consequence of water
withdrawals, but the impacts to other water users from these drawdowns can be . .

" minimized or mitigated and these methods will be mentioned 5peciﬁcally in the Record of .
Deczszon and the CERCLA consent decree.

- 106




.40.  Comment: Thank you for your efforts. Please reqmre that addmonal work be
performed to address concems

’ Answer Ihe major scientific questzon which remains unresolved at this _,tuncture is
whether the elevated TDS levels in the Dansie wells are nalural or related fo-mining
activities. If a settlement between the parties occurs, this issue becomes moot. Ifa
settlement is not reached, the source of the elevated IDS becomes important in
determining if this well is zncluded in the CERCLA action. CERCLA does not require -
cleanups of any naturally occurrmg substances or when contammants do not pose a

. threat or potential threat to human health or the envzronment

Letter from Steve Maxfield
~ 91 CanyonRd -
: Hernman, UT 84065

41.  Comment: I would like to know about the unpacts of the cleanup plan on my well
A culmary well in Hi-Country Estates, Phase 1)

- Answer: Yhe water level drops which might occur because oj pumping of the acid plume
are most likely to be felt near the acid plume and less so towards the edges of the valley.
Wells installed i in other aquifers are unlikely to be impacted.

42, Comment T am concerned that contmumg natural and leachmg actlwtles to the
west will affect the quahty of the water in my well.

_Answer The Ieach waters emanating from the. mmmg area are now being controlled wrth

“cutoff walls in the Buttérfield Canyon gulches under the provisions of a Utah Ground
Water Protection permit. Natural leaching, although it can cause poor water qualzty
falls outside the authorlty of CERCLA.-

43 Comment EPA should protect water rights oWners* in this area ﬁor_n"
contarmnatxon and drawdown of water tables

" Answer: EPA and UDEQ are concemed when private wells are zmpacted ﬁom mdustrzal
- sources. Drawdowns due to over pumping are generally in the purview of the State

Engineer’s office. In this project, a separate provision has been added 1o deal wzth
drawdowns resaltzng Jrom this pro;ect

44, Comment Other water should be unported for the clea.nup water processmg rather
" than mining the water in the area. .
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- Answer: See previous answerto #21.

45. Comment The mining company should not be able to take remammg water to ¢
-cleanup the contamination that they created : '

: Answer As far as is Imown about tkzs prq;ect, no cleanwater is bemg used i zn the
cleanup e

: -Phone message from chkle Walker
7536 W 13323 South -
Herriman, UT '84065

46. Commcnt Tam concerned about the drawdown wrthm the aquxfer

Answer: Z?ze ground water model developed by USGS and Kennecott suggests that
. pumping of the acid waters from the plume associated with Bingham Canyon willdrop
“water levels as far away as Herriman and possibly to 1300 W and 10600 S.  The model is
simply a prediction tool that is only as good ds our current knowledge of the ground
water in the area; therefore, a continuing monitoring program which will monitor water
levels and water quality in the areawill be lmplemented Cooperation with private well
owners is vital to the success.of this monitoring program. Monitoring information can
- then be used to refine the calculations and model and give an early warning if water
levels are affected by pumping in this project and/or pumping by other parties. A
. separate provision in the remedy has been added to deal with draw downs should they
occur as a part of this project.

* 47.  Commeént: What will be the compensation plan if her well is: affected?
Answer: Corrective action may include substitution with water from another source such
~ as municipal water or Kennecott sources, deepening of the impacted well, or treatment of
. przvate well water using a reszdentzal reverse osmosis. treatment .system

48. Camment I would hke to be hooked up to city water

Answer: If a private wel} is found to be zmpacted by acid plume remedzatzon the
' compensatzon will be warked out by the partzes mvolved

Phone message from Bob Bowles property owner in Hemman

49.  Cominent: I am concerned about the drawdown in the aqu1fer and how that nught
affect my four irrigation wells south of Herriman.
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Answer:. The ground water model developed by USGS and Kennecott suggests that . .
pumping of the acid waters from the plume associated with Bingham Canyon will drop
water levels as far away as Herriman. The model is simply a prediction tool that is only
as good as our current knowledge of the ground water in the area; therefore, a ,
continuing monitoring program which will monitor water levels and water quality in the
area will be implemented. Cooperatzon with private well owners is vital fo the success of
this monitoring program. Monitoring information can then be used to refine the

' calculations and model and give an early warning if water levels are affected by pumping

in this project and/or pumping by others. A separate provision in the remedy has been

"-added to deal with drawdowns should they occur as a part of this project.

50. Comment What compensation will 1 get if my wells become useless (go dry). This )
should be put in writing, : _

Answer: Corrective action may include substitution with water from anozher source such

as municipal water or Kennecott sources, deepening of the impacted wells, or treatment
* of private well water using a residential reverse osmosis treatment system. The concept

of addressing impacts due to drawdowns is included in the Record of Decision. Each

water well owner wzll be dealt with separately Jfor the solutzon most appropriate to the
situation.

P_hone message from Eileen"Brooks. .
12680 South 3600 West
Riverton, UT 84065

51, . Comment: What compensauon will Kennecott prov1de 1f contammatlon mcreases B
in my well water? Can I get my well tested?

.~ Answer: The well in questzon is owned by Ms. Brooks' mother, Elma Johnson and is -
Iocated at 12872 § 3600 W. It is identified as HMG1548 by Kennecott and was sampled
as part of the well inventory project in 1994. - The results of this praject showed no
evidence of mining impacts (68 mg/L sulfate) and that well is south of known
contamination and any known contamination sources. Given its location away from the
contariination, it is not likely the well would need to be resampled, but it is possible that

‘water level information would be collected. It is also outside the area of predicted draw '
down assoczated with aczd plume pumpmg

Public Hearing Testimony: Betty Naylor - none of comments regatded the CERCLA
portion of the action. Ms. Naylor’s questlons were referred to UDEQ for response as a
part of the NRD settlement proposal.
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X Pubhc Hearing Testimony: Steve Hansknecht

52.  Comment: Kennecott used their water rights in Butterﬁeld Canyon at the expense
of the downstream farmers and the court made a rmstake to 1et them do it.

Answer: I?zere were several lawsuits involving water rzghts in Butterﬁeld Canyon in

- which the farmers in Herriman claimed that the mining companies had interfered with -

' their water rights. Most of these lawsuits predated Kennecott's ownership of the land
and the water rights. There were continuing disputes after Kennecott gained the water
rights, but these were usually settled. For example, Kennecott did give the Herriman
Irrigation Company water from the Bingham Tunnel so long as it was not needed in their

- processing. Kenmecott later indicated that the water was needed in processing and the

. ‘water to the-irrigation company was cut off. ‘The water was contammated by arsenic and
the state objected to its use for irrigation also. EPA and UDEQ concur with the citizen ,
that the continual fights between the farmers and the miners in this area were unpleasant. .

53, Comument: It is better to let Kennecoftt get the copper out of the water, then treat it
for people to use than to let it go to the Jordan Rlver I'm glad somebody finally is
‘doing somethmg about it. ’

© Answer: EPA and UDEQ concur.

| XIV  Public Hea:ihg Testimony' Rod Dansie

54,  Comment: The planis a good one to try to clean the water up. Iam concemed
about the Hernman area water.

" Answer: The main effect of this project in Herriman is a potential drop in water levels.
Although the model gives an idea of how severe it might be, the situation will need
commual moniforing as the project proceeds

55. Comment: Pm not convmced that the model will do what. they say. Kennecott
thinks the water w1ll come up from the bedrock I'mnot conwnced it wilk

Answer: The model isonlya prOJecaon of what might happen based on what we know

now. Continual monitoring will be needed as the project proceeds to determine what the
: recharge is and where.

- 56. Commem ’I‘he agencies should bring in water from Utah Lake or the Jordan

‘River, not to West Jordan, but to Herriman.’ We need to get water back to the ‘
area where draw downs will occur.
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Answer Thzs isa NRD quesfzon CERCLA doesn’t requzre that water be retw'ned tothe
" impacted area. : S

'57.  Comment: Maybe the water can be cleaned used in the taps then let it g0 back
into the ground. This is better than cleaning up the water only to remject it into
the aquifer without using it first. : .

’ Answer The idea of rem]ectzon of the water back into the aquzfer was controvers:al
Those concerned with water supply indicated that this was a waste of a valuable
‘resource. Several scientists questioned whether it was a good idea to clean up the water
and reinject it only to have the same water be contaminated again. Modeling suggested
 that clearup time frames would not be shortened by this strategy. The onIy potentzal use .
- would be as a method fo protect nearby municipal well fields.

58. Comment: In the past, the state engineer rejected change apphcatlons on the basis
" that the water was being taken from one aquifer and used in another, recharging
that aquifer instead of the one from which the water Was originally taken. Does g
- this plan do the same thing?

Answer: Thzs is possible. Accordmg to the Division. of Water Rzghts in the evaluation of

- change applications, the State Engineer s imanagement plan does not allow changes from .
the shallow g}'ound water aquifer 1o the deeper principal aquifer. Also, a change
application which proposes to transfer a water right to a different area is critically .
reviewed. The proposed project will require water right applications and they will be -
evaluated by the State Engineer according to Utah Water Law statues and using the -
guidelines set forth in the ground water management plan. Kennecott indicates that it
owns water rights in both the principal aquifer and the bedrock aquifers in the Oquzrrh
Mountains. JVWCD owns rights in both the principal and the shallow unconfined .
aquifers. Water rights may need to be transferred to accommodate this plan. The State

. Engineer has told Kennecott that he will allow transfer out of the principal aquzfer fo

" other aquzfers but not vice versa.

59. Comment: Somethmg should be bmlt into the plan so that mdmduals will not

have to battle each time to prove interference. Indmduals know how their wells
- behave, but it is hard to prove interference.

Answer: For most circumstances, znterference will be rather simple fo prove because
water levels in nearby wells will be similarly impacted. There will be area-wide impacts. .
on water levels. No .speczal mechanism or criteria is needed See also prevzous response

60.  Comment: Kennecott dumped major amounts of sulphunc acid on the dumps 20 o

" or 30 years ago. Some leaching occurred south towards Butterﬁeld Canyon, but
not a lot. :
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Answer: Kennecott and prevzous operators in the area were heavzly engaged in leachzng :
of the waste rock dumps. The record is clear on that point, and Kennecott has not denied

" this. Today ground water and surface water in Butterfield Canyon are monitored as
' required by a Utah Ground Water Discharge Permit, The results indicate that a few of .
the wells show elevated sulfate and some of the meteoric leach water draining from the
- dumps is slightly acidic. These impacts are most likely a result of meteoric leaching of

* the South Mine Waste Rock Dumps which were not infused with sulphuric acid. Ground

water monitoring and an independent study conducted by the University of Utah ,
. indicates that the path of ground water from the dumps that were infused with acid i is -
" directly east, not south fo the Herriman area.

61. Comment It is great that this project will bring water to Hernman, but Hemman
. Town does not own water rights, the private well owners and companies do. The
water is not gomg to the water rights owners who have been unpacted

Answer: The d1v1s10n of the water is a part of the NRD seitlement. That isa matter for

" negotiations between the municipalities, the JJWCD and the State Trustee. According

* to the JYWCD, the proposed plan submitted to the State Trustee will use municipal and
industrial water rights in the affected area to provide treated water fo the public in the

- affected area. The only M&I ground water rights currently in the affected area belong to

- JYWCD, Kennecott, Riverton City and West Jordan City. However, the entire public in

the affected area will benefit under the proposed prOJect not just a_few private water
rzght holders.

62.  Comment: Our water nghts are mgmﬁcant and we worked on them for 50 years to.

brmg Wwater to our properties..

_Answer: Utah water law is based on the prior appropriation doctrine, whzch is first in
time, first in rzght In any action by the State Engineer a fundamiental part of his review
isto insure that they do not affect prior water rights wzthout Just compensatzon. '

63; ' Comment Tt will be hard to establish responsibility on a case—by-case bams and
some plan for arbm'anon should be included so t‘nat legal fees are not mcurred

Answer: Re.sponszbzlzty in most sztuatzons szl be obvious and clear-cut. Degradatzon due
to mining is typically indicated by rising sulfate levels and water levels will be affected
over a wide area.. Arbitration is not needed for most of these situations. The Dansie case
is a fairly unique situation. If dz.gvutes arise in the future, any party has the right to
suggest the use of alternative dispute resolutzon procedures to resolve such dzsputes o
See also previous res;ponse : ’
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- 64. Comment: Water should not come back toa commumty [Herriman Towu] that has -
no water rights, and there is no guarantee that the water won’t be marked up. It -

" could be a slush fund for the city that needs taxes. This doesn’t benefit the people
.~ that developed the water nghts : v

Answer The decision on how the water is allocated is a matter for determmatzon bythe .
 State Trustee. As stated by JYWCD, the cooperating water purveyor, it is assumed that -
the Town of Herriman will act responsibly lo its residents in distributing and selling
treated water from the project plants delivered to it by JVWCD on a wholesale basis.
JVWCD will make other retail deliveries to its residents not served by the Town aof o
- Herriman under its normal Rules and Regulations for Retail Water Servzce where ithas
present and future distribution facilities.

: Pubhc hearmg testimony, Tom Bechak

‘ 65. Comment: i’s a wonderfuI thmg that’s being done to control and contain the acid

plume in Zone A, but my well is in an area Where the water levels might drop 120
feet I’m concerned about that.

Answer: The ground water model developed by USGS and Kennecott suggests that o

. pumping of the acid waters from the plume associated with Bingham Canyon wil indeed
drop water levels in the area of Mr. Belchak's well by approximately 120 feet over a 50
year period. The model is simple a prediction tool that is only as good as our current

. knowledge of the ground water in the area; therefore a continuing monitoring program ‘
which will monitor water levels and water qualzfy in the area will be implemented.
Cooperation with private well owners is vital to the success of this monitoring program.
Monitoring information can then be used to refine the calculations and model and give . -
an early warning if water levels are affected by pumping in this project and/or pumping -

" by other parties. Corrective action may include substitution with water from another

source such as municipal water or Kennecott sources. Mr. Belchak has alreaaj) been
drilled a new well at Kennecott’s expense

Public hearing testxmony, Mike Barela

.66. Comment If my well goes dry ‘how iong wﬂ] it take to get water up there‘? .

Answer: Any area-wzde drop of water levels due 10 water wzthdrawals ﬁ'om the acid v
 plume will be gradual, occurring over several years. There will be sufficient time to take
action before impacts become. serious. Mr. Barela’s well is located at 13320 § 7565 Win

the Rose Canyon. Area. It is just outside the model predicted area of influence, but if _

drawdown is more than predicted at this location, corrective action will be taken. By the
time this well is affected, JVWCD will have infrastructure in the area and d connectzon
can be made in a short period of time.
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XVII Pubhc hearmg t&stlmouy, Rod Dansxe

~

| _ 7. Comment An addmonal meetmg should be held in Herriman. I ma.ke a formal
request for this.

‘Answer Herrzman resxdents wzth water rights w1thm the site were all mazled an mvztatzon '
to participate in this hearing. In addition, a newspaper advertisement invited written.
comments from those who chose to use this method to convey their views. Opportunities
were also given to water users to meet with the scientists and engineers on a one-fo-one -

basis. A number of residents of. Herriman have partzczpated in these ways An addztzonal
meetmg is not needed.
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~ B. Technical Issues
“Technical Tssues:

* Phume behavior: There are a number of uncertainties ~regardmg plume behavior over time,

- - despite the extensive model development and calibration. The model itself is widely used in the

field (MODFLOW coupled with MT3D). It was used originally by USGS to develop the Salt
'Lake Valley Ground Water Model, and later refined in the RUFS. Flow rates in the aquifer were .

- verified by several means because historical groundwater data were available and the history of *
releases to groundwater were known. Even isotopic tracing techmques were used to provide
mdependent verification. Yet, it is still a model and relies on the validity of the assumptions used
init. Although the assumptions are based on a rather large number of observations, the area
‘affected is quite large and not every square inch of the aqunfer was sampled. Undetected buried -
* channels might provide preferential flow pathways causing the plume to move inan unanticipated
- direction and do so more rapidly than predxcted Hidden clay lenses could serve as a barrier
thereby either diverting the plume or causing it to travel more slowly than expected. -

This uncertainty common to the application of all groundwater models produces an uncestainty in g

the absolute tune it might take for remedxatlon of the aquifer. .

‘ A further complicating factor in the case of this parucular plume is the vanety of chexmcal o
reactions.that take place in the aquifer itself. This occurs because the acid plume reacts with the

carbonates in the aquifer substrate to form a variety of metal oxides and hydroxides. Tt is not a
matter of simply neutralizing the hydrogen ion because the majority of the acidity is “mineral
acidity” largely from the high aluminum concentrations and this must be neutralized as well.

~ Formation of these solid phase precipitates in the aquifer substrate may change the flow
characteristics of the aquifer. These solid prempxtates will begin to redissolve back into the
groundwater when fresh water is introduced. 'Column testing has shown that it could take at least
7 pore volumes of water before these precipitates are redissolved and flushed away. Calculations
suggest that the vast majority of the acid groundwater can be pumped out of the aquifer in 30 - 50
years, but the residuals could leach back into the water for many years after the initial plume has

- been removed. Although this can be modeled, the time this would take is highly uncertain and
might continue for decades or longer EPA believes that for funding and planmng purposes :

trwtment will have to-continue in perpetulty

In addition to the uncertamty in the time frame requxred to clean up the plume there i is
some concern with regard to the direction of plume movement under different pumping rates by
N the adjacent communities. Of particular-concern is the well field of West Jordan located just to
the north of the acid plume. The modeling did show that under some pumping scenarios the
plume could be drawn in that direction. A monitoring well has been drilled between the acid
plumie and the West Jordan well field to provide an early warning should this occur. A similar
concern was expressed with regard to wells located on the east side of the Jordan River. Could
~lugh pumping from wells in Sandy, Utah, for example draw the contanuna‘aon underneath the
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fiver? Careful momtonng wﬂl be necessary to detect any unexpected chang% and tor revise time

- '.estxmates

Modehng suggests that at the maximum pumpmg rates needed to remove the acxdrc waters
qmckly, excessive draw downs of the water levels in the aquifer will occur locally around the acid
wells and the nearby West Jordan municipal well field. Several proposals have been examined to
mitigate this problem. One idea is to inject clean water between the acid plume and the West

 Jordan municipal well field to offset the water level drops. Modeling suggests this idea will work,
but some indicate this is an inefficient use of clean water. - Another possibility is that freshwater
from the mountains be piped directly to West Jordan City in case their well field becomes
contaxmnated or non-productrve Thxs issue is still under dlscussmn :

- Treatment uncertaznnes‘ Both the Teverse osmosis treatment technology and the
nanofiltration technology have been tested in pilot projects. The acid plume waters cannot be
treated directly using the reverse osmosis technology due to excessive scaling of the membranes.-
The technology performs well with the waters from less contaminated wells, Nanofiltration is
proposed for pretreatment of the most contaminated waters with the permeate going to further
refinement in the reverse osmosis facility. However, the operational details of the nanofiltration:
technology have not been optimized and this may vary as the concentrations of the plume

~ changes. Tt may take 5 years of operating expenence with the pretreatment plant before routine _
' operatlons are feasible,

Disposal uncertainties: Pilot testing of disposal of acid waters into the tailings slurry
pipelinie have been ongoing for the past year. An initial problem of excessive scaling on the inside
.-of the pipeline originally occurred resulting in a tailings overflow near the point of entry. After
acid additions ceased, the tailings scoured the scale deposits out the pipeline, so no cessation of
operations was necessary to clean out the pipeline. - Experiments then revealed that no scale
formed if the sulfate concentrations were less than 5000 ppm when added to the shurry line, .

* Monitoring of the supernatant water in the tailings pond at the terminus of the pipeline did not -

- reveal any increases in métals or TDS concentrations over typical concentrations with the acid
additions. Laboratory experiments indicated the metals in the ongmal acid solution had
precipitated, and were not sunply diluted. The supernatant water is recycled during the summer
and the rest evaporates.- There is no discharge. In the winter, excess water is discharged to the
Great Salt Lake. Since the concentrate flows in the tailings line represent only a very small
fraction of the water, no exceedances of the NPDES discharge are antxcxpaxed

" There are two dlﬁ'lcultles with thls strategy.’ (l) This strategy works only whﬂe the _
Copperton Concentrator (which grinds the ore and separates metal bearing components from the
host rock by flotation) is operating. Sufficient storage capacity for the acid waters must be .
provided during routine shut downs for maintenance. Emergency shut downs due to power
failures or labor troubles must also be considered. (2) This strategy will also work only during the -
fife of mining and milling operations at the site. Another method of disposal will be needed upon
mine closure There are several possible alternatives here, some of which mlght be integrated
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- with other waste water dzsposal needs following closure Provisions should be included in the ;
, Mine Closure Plan.

3 One of the proposals for dtsposal after mmmg ceases in 30  years is direct dlsposal of the
. treatment concentrates into the Great Salt Lake, Although technically feasible, there are
" numerous policy issues which need to be examined before this can be considered, For example,
today there are no numerical water.quality standards for any constituent in the Great Salt Lake. = °
_ Therefore, the potential impacts canriot be judged. In the next 30 years, it is hoped that more will
be known about the ecology of the Great Salt Lake and the impacts of po]lutants on that ecology. -
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APPENDIX A

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

- FEDERAL
(selected remedy)

REQUIREMENT. | CITATION | STATUS

NOTES/ACTION TO ATTAIN
REQ UIREMENT

Al

, Nauonal anaxy 40CFR sec state list N
Drinking Water Part 141 ‘ ' '
‘Standards _ : 4 :

“Maximum 40 CF.R relevant and - | CHEMICAL SPECIFIC Section 121(d)}(2)(A) of CERCLA. |-
Contaminant Level { Part 141 appropriate | Maximum level of a contaminant in indicates that MCLGs set above zeto -
Goals (MCLGs) ' .| drinking water at which no known or | are relevant and appropriate to set

‘ anticipated adverse health effect cleanup levels in ground water. Allof -
occurs, with an adequate margm of the MCLGs for the metals of concern
safety. are the same as the MCLs set for

those metals. Refevant and -
approptiate to ground water asa
{ current or potential drinking water
source. - Compliance will be achieved
through treatment and containment of
sulfate greater than 1500 mg/L at
‘edge of acid plume (point of -
compliance) and patural attenuation.
| Secondary - 40 CER. see state fist '
‘Drinking Water Part 143
-{ Standards




APPENDIX A

NOTES/ACTION TO ATTAIN

Regulatxons

147

REQUIREMENT | CITATION | STATUS DESCRIPTION

s ' ' ' REQUIREMENT
| Underground |40CFR see state list

Injection Control = | Parts 144~

Reportable '
Quantities

40 CFR.
302 '

applicable

_reportable quantity

ACIYON SPEC[FIC

| Reporting requirements for the relea‘se:

| of hazardous substances above a.

Water Quahty 140 CF.R. see state list
Criteria ' Part 131 ’ B ' 4 , ‘
Dredge and Fill 40 CF.R. applicable | LOCATION SPECIFIC ‘Applicable to activities which result in |
Standards 1230 : Regulates disposal and handling of fill * | on-site dredging or filling of wetlands -~
' ‘ and drédge materials into wetlands or . | or waters ofthe US. None  ° '

waters of the United States anticipated.

. see state list

see state list

Apphcable to any spxlls or other
‘releases of a reportable quantity of a.
hazardous substance associated with
| the remedial action.




APPENDIX A

REQUIREMENT | CITATION | STATUS

Procedures for preservatlon of data

1 due to alteratwn of terrain

DESCRIPTION NOTES/ACTION TO ATTAIN
5 - REQUIREMENT _
applicable LOCATION SPECIFIC ' Applicable if remedlal activities wxll

‘disturb any archaeological or historical
sites. None anticipated. '

) R
applicable

LOCATION. SPECIFIC

Avoid undesirable mlpacts on historic

Applicable if remedial activities will

disturb any historic landmarks None

‘Avoid adversely impacting wetlands,

| minimize wetlands destruction and

preserve the value of wetlands

landmarks antxclpated

applicable | LOCATION SPECIFIC 'Apphcable if remedial activifies impact |

g 1 Requires consultation with Fish and wetlands or surface waters.
Wwildlife Service and State Wildlife
Resources Agency when action will-
madify a body of water _ . N ‘ _
| applicable | LOCATION SPECIFIC Applicable if remedial activities may

Avoid adverse impacts due to impact a floodplain. None
development of 2 floodplain _antlapated '

applicable LOCAHONSPECIFIC Applicable f remedial actions vill

impact wetlands. Disposal of

‘treatment residues to Great Salt Lake
‘would trigger need to evaluate impact

on wetlands.




'APPENDIX A

REQUIREMENT. | CITATION | STA TUS

DESCRIPTION

NOTES/ACTION TO ATTAIN
REQUIREMENT |

| applicable

| LOCATION SPECIFIC. -

| Conserve endangered or threatened .-
- | species and their critical habitat

Applicable'if rémedial a.ctioné will
impact endangered species or their -
critical habitat. No known

_endangered or threatened species> in

area of remedial actions..

A4

VY




APPENDIX A

APPLICABLE OR RELEVANT AND APPROPRIATE REQU{REMENTS
' STATE (selected remedy)

REQUIREMENT | CITATION | STAT. A DESCRIPTION - ' NOTES/ACTION TO ATTAHV

‘Water Quality’ | UACR309- | applicable/ CHEMG4L SPECIFICand | Applicable to mummpal supplies

Primary Maximum | 103-2 - | relevant and- | ACTION SPECIFIC (municipal) Water quality from the treatment will |

Contaminant S appropnate | Establishes MCLs for drinking water | achieve all MCLs before delivery to

Levels MCLs) _ supplies before delivery to public the municipal purveyors. Relevant and
s o - | appropriate for culinary private wells.

In-house treatment units must achieve
MCLs for private well owners. ‘May
be relevant and appropriate to ground
water as a current or potential drinking |
‘water source. . Compliance will be
achieved beyond point of comphance
through treatment and containment of
sulfate greater than 1500 mg/L at edge
of acid plume (point of compliance)
and natural attenuation. -

Water Quality | UACR309- | applicable’ ‘CHEMCAL SPECIFIC & ACTION Wa.ter delivered to municipal

Secondary - (103-3 . . SPECIFIC ‘ . [ purveyors will be treated to these..

Standards - S ‘ : Requires pubhc dnnkmg water ‘ standards : o
' : o supplies to achieve certain standards
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o

A6

REQUIREMENT | CITATION | STATUS | DESCRIPTION NOTES/ACTION TO ATTAIN
| Public Water UAC R309- | applicable | ACTION SPECIFIC. Applicable if remediation includes
System 102 . . Standards applicable to pulic drinking | construction of on-site municipal
Requirements; ‘ _ water systems, including design and | water treatment plant to be used to
Responsibilities of | UAC R309- construction standards, operation and | supply water to a public drinking -
Public Water 102 maintenance requirements, water system.
System Owners & disinfection, source development, R
Operators, distribution systems and source
Monitoring, UAC R309- protection 5 '
Reporting & 104 '
Public ' .
Notification, o
Drinking Water UAC R309-
- Source Protections | 600
for Groundwater |
Sources




APPENDIX A

' NOIES/ACTION TOATTAHV’ -

‘applicable, relevant or appropnaié

REQUIREMENT | CITATION | STATUS - | DESCRIPTION
| Groundwater [ UAC -applicable if | CHEMICAL SPECIFIC 'The long term goal of the project is to
| Quality Standards | R317-6-2 more Ground Water Quality Standards. | achieve unrestricted use of the ground 1
o L L : stringent - | Lists standards for protection of water. Active treatment will occur. . |
than MCLs | Groundwater quality. These down to 1500 ppm suifate, followed
standards are identical to MCLs for by natural attenuation which will -
, most contaminants listed, achieve the State's pnmary standards.

{ Ground Water UAC - applicable if | CHEMICAL SPECIFIC Because ather ARARs, specxﬁcally :
Corrective Action’ | R317-6-6.15 |more | Specifies corrective action. MCLs and Corrective Action Clean-up |
Standards. ' stringent ~ | concentration hmxts ’ Standards under R311-211, are
- o than MCLs duplicative of ﬂxefequmncmsaf

{ these provisions given the sﬁ;espeaﬁc .
| circumstances, application of these -
provisions would not result in any
| different remedial acuon ormmdlal
; . ‘ ‘ - '{ action goal. : _
Ground Water - UAC _ applicable | LOCATION SPECIFIC The Groundwater has not yet been
‘Classes - R317-63 | : Establishes a classification system for classzﬁed
‘ IR o : | Groundwater in the State : 1
Ground Water VAC . ‘| Not an ACTION SPECIFIC - | No uncontarmnated Groundwater that '}’
 Protection Levels | R317-6-4 | ARAR | Early warming systeni for 7| could be impacted by remedial action.
' ' ‘ | uncontaminated aquifers. Section - - .. ]
| states that protection levels are not
intended to be considered as E

' clean—up standards under CERCLA
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APPENDIX A

STATUS

| NOTES/ACTION TO ATTAIN

REQUIREMENT | CITATION DESCRIPTION
‘ |- 5 REQUIREMENT
Ground Water UAC . applicable | ACTION SPECIFIC | Applicable to any facilities constructed |
Implementation [ R317-6-6 ' Substantive standards for facilities on-site during remedial action or used
Regulations : which may release pollutants directly ' | for disposal of concentrates. Other
lor md1rectly trto the subsurface on-site facilities being used in this.
waters; requirements include -remedy, the tailings pond, pxpehne .
moniton'ng and use of best avajlable . ‘[ and -concentrator already have permits.
| technology (BAT) to minimize : - IR ‘
_ pollutant dlscharges ‘
Anti Degradation | UAC . . | applicable ACTION SPECIFIC. =~ Applicable to any discharges of -
Policy 1R317-23 1 Maintdins and protects existing - wastewater on-site to jurisdictioinal
: ' instream water uses, including surface waters, Containment ofthe -
protecting streams with higher water | acid plume would prevent surface
| quality than the established standards | water degradation. - Ceeo
Mixing Zone UAC applicable | ACTION SPECIFIC May be applicable to discharges of
‘| Regulations ‘R317-2-5 .- | Prohibits lethal concentratlons of wastewater on-site to Junsdxctlonal
1. ‘ o : pollutants in the mxxmg zone surface waters. .
| ' Water Quality UAC | applicable  ACTION SPECIFIC ‘ | May be apphcable to dxscharges of .
Criteria R317-1 ' © | Definitions and general requirements | wastewater on-site to jurisdictional

surface waters
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' APPENDIX A

L

REQUIREMENT

DESCRIPTION

CITATION | STATUS - , N@TES/ACTION TOATI'AIN
: ' 5 _gUIREMENT
Standardsof . | UACR317-2 |applicable | ACTION SPECIFIC May be applicable to discharges of -
Quality for Waters © | Numeric criteria for surface water wastewater on-site to Junsdlctlonal
-of the State - quality surface waters.
Underground UACR317-7 |applicable | ACTION SPECIFIC A re-m_]ectlon alternative is possible in
Injection Control : : Conditions under which wastes may the future to protect the West Jordan
Program . be mjected underground City well field. Ifthis alternative is
- considered in the future, the
o appropriate regulations must be met.
Utah Pollutant UACR317-8 | applicable | ACTION SPECIFIC Insertion of treatmmtconnentmtes
Discharge ' : ' Establishes substantive requirements | into the tailings line for disposil in the
Elimination limiting point source discharges to tailings pond (both considered on-site) .
-System surface waters, including monitoring | must not cause the discharge from the
and compliance with technology - taitings pond to violate its permit. -
based effluent limitations, new source. | May be applicable to other potential

performance standards, toxic effluent
‘standards, and water quality based
standards

surface waters, such as post-mine

 residues.

on-site discharges to jurisdictional -

closure dxscharge of treatment




APPENDIX A

Standards

ﬁlgmve dust

area for PM10: fugmve emxssxons and

A0

REQUIREMENT | CITATION | STATUS DESCRIPT[ON | NOTES/ACTION TO ATTAIN

: : REQUIREMENT
Permit: Notxce of- | UACR307- | applicable ACTION SPECIFIC , Applicable if on-site water treatment -
Intent and 401 o Regulates new installations which will | plant or other installations willor
Approval Order UACR307- or might feasonably be expected to | might reasonably bé cxpected to
Requirements for | 4016 ' become a source or mdlrect source of | become a source of air polluuom
Approval Orders o air pollutxon NESHAPs may be relevant and -
‘General | UAC R307- appropriate depending upon. facility
Regquirements, 101 : ' design and source categones
Emission R307-201 { regulated
Standards . :
National Bmission | UACR3 07—
Standards for . 214
Hazardous Air
Pollutants o :
Emission Impact | UACR307-
Analysis 410 , v N o
Fugitive Dust and | UAC R307- applicable - | ACTION SPECIFIC = { Applicable if remediation activities
BEmission 1309 S Requires controls in Salt Lake result in fugitive dust or emissions.

County, and any other non-attainment | : ‘




APPENDIXA

| sTaTUS

NOTES/ACTION TO ATTAIN

UACR315-1

- | Engineer for approval. -

Apphcable for determmmg whether‘

REQUIREMENT | CITATION |- DESCRIPTION
Well Drilling - UAC R655-4 | applicable - | ACTION SPECIFIC | Applicable to well drilling activities. -
Regulations Standards for drilling and e : o
abandonment of wells as well as
. perfounmce standards
‘Ground Water applicable | ACTION SPECIFIC 'Applicable to remedies requiring
Management Plan - ' Limits the volume of ground water Groundwater withdrawals. 'Would
“withdrawals to prevent mining of have to meet limits or petitionthe
Groundwater. Requires withdrawals | State Engineer for a modification of
to be disttibuted over the valleyto . | the ground water management plan.
ensure that localized interference and | A petition to create Institutionsl
water quallty problems do not result. | Controls for the project area, to
manage the fiture development of
‘water rights and to control .
_enhancements upon existing rights,

would have to be provided to the State

Definitions and applicable - | ACTION SPECIPYC :

General | R315-2 -+ | Standards for 1dent1fymg and hstmg wastes generated during remedial
Requirements - hazardous waste - activities are hazardous wastes.*
Identification and / ‘ e
Listing of -

Hazardous Waste. '

All




APPENDIX A

| REQUIREMENT | CITATION |S$TA4 TUS | DESCRIPTION * | NOTES/ACTION T0 ATTAIN
‘ L 3 . REQUIREMENT - -
Facility Standards | UAC R315-8-- | applicable/ | ACTION SPECIFIC - | These standards are applicable for
- . 292nd2.10 | relevant and | Facility siting criteria and | hazardous wastes gerierated during
appropriate | construction quality assurance .| remedial activities, treated, stored or-
: e program; . disposed of on-site. These standards
R315-8-6 - Ground water protection; | may be relevant and appropriate for
R315-8-7 Closure/post closure; | Bevill exempt wastes that exhibit a
| R315-8-9 and use and management of containers; | characteristic of hazardous waste
10 N and tanks; | (Characteristic Bevill Waste) treated,
R315-8-12 standards for waste piles; stored or disposed of on-site.”
'R315-8-14 | standards for landfills; .
40 CF.R. standards for staging areas
| 264.554 T | |
| Generator UACR315-5 | applicable | ACTION SPECIFIC Generator standards are applicable to ,
Standards -1 ‘Hazardous waste generator standards | extent hazardous wastes are generated
. " during remedial actions. -
Emergency UACR315- | applicable/. |4 CTION SPECIFIC. Applicable if reportable amount of
Controls 89 . " [relevantand | Standards for notification and hazardous waste is spilled during
' | appropriate | response to spills of hazardous wastes | remedial actions. May be relevant and
. ; S | appropriate if reportable amount ofa
Characteristic Bevill Waste is spilled
, o 1 o | during remedial actions, .~
Land Disposal UACR315- | applicable/ | ACTION SPECIFIC - | Applicable if hazardous wastes are = -
Standards 13 relevant and | Restrictions on land-based disposal - " | disposed on-site; may be relevant and |
- : ‘appropriate | of hazardous wastes - | appropriate if a Characteristic Bevill .
R ‘ o Waste is disposed on-site. :
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* APPENDIX A

| REQUIREMENT - | CITATION | STATUS 'DESCRIPTION - NOTES/ACTION TO ATTAIN
Cleanup Action UACR315- | applicable/ | CHEMICAL SPECIFIC - : Applicable to hazardous wastes
.and Risk-Based 101 . ‘relevant and | Risk-based closure staridards for managed on-site; may be relevant and
Closure Standards | appropriate | management of sites contaminated appropriate to Characteristic Bevill
Rule ' -~ | with hazardous waste or hazardous - Wastes managed on-site, '
‘ constituents - _' o ,
Corrective Action | UACR311- | applicable = | ACTION SPECIFIC Establishes cleanup standards
Cleanup Standards | 211 " | Guidelines for setting cleanup consistent with other ARARs
Policy for | - standards, source control and to - ‘ o
| CERCLA and _ | prevent further degradation
UST Sites ' o -
B 2 RN

. e ACTION SPECIFIC | Applicable if an on-site repository
: : i Standards for industrial solid waste constructed for wastewater treatment |

facilities _ | sludges.

* EPA has not made a determination as o whether the treatment residues are a Bevill exempt waste. The re:medy calls for the
treatment residues to be placed into the tailings line for treatment prior to disposal on the tailings pond. Sampling indicates that the

~ waste that emerges from the tailings line does not fail TCLP. Thusunder the mixture rule, the wastes leaving the tailings line would

continue to be Bevill exempt irregardless of the initial status of the treatment residues. After cessation of mining activities, when the
tréatment residues will not be treated in the tailings line, the residues will need to be retested to determine if they fail TCLP. Ifthe
residues. continue to fail TCLP the Utah Hazardous Waste Regulations may be relevant and appropriate. - : S
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- SDMS Document l[?
WD A
2025179
EXPLANATION OF SIGNIFICANT DIFFERENCES
KENNECOTT SOUTH ZONE OPERABLE UNIT 2
SOUTHWEST JORDAN RIVER VALLEY GROUND WATER PLUMES

U. S. Environmental Protection Agency, Region VIII
999 18* St. Suite 300.
Denver, Colorado, 80202

BACKGROUND

In December, 2000, EPA and UDEQ signed a Record of Decision which selected a
remedy for the Zone A ground water plumes associated with past mining activity in the Oquirth
Mountains. During the design phase of the project, Kennecott Utah Copper Corp. (KUCC)
conducted treatability studies to refine flows and treatment parameters and to combine the
infrastructure associated with this project with similar infrastructure needed to manage other
contaminated flows at the mine. These new concepts and study results have led to some minor
changes in the selected remedy as chosen by the Record of Decision. The overall approach to the
problem and ability to meet the stated objectives remain unchanged.

COMPARISON OF SELECTED REMEDY (as given in the Record of Decision) AND THE
REMEDIAL DESIGN (as detailed in the Final Design for Remedial Action)

Remedy in Record of
Decision

Remedy in Design Phase

Differences, if any

“Operations and maintenance
of surface source controls

Not specifically mentioned in
the Remedial Design. O+M
of the source controls is
addressed in a State Ground
Water Permit.

Surface source controls not
addressed in Remedial
Design document. This is
required in a State Ground
Water Permit.

Integration and use of
Institutional Controls, as
approved by the State
Engineer

Restrictions on use of water
from existing wells,
restrictions on installation of
new wells, moratorium on
new water rights will be
established through the State
Engineer as needed.

The State Ground Water
Management Plan issued by
the State Engineer in June
2002 addresses issues
specific to the remediation
effort and needed restrictions
in the area of the plumes.

Point of Use Management for
private well owners (in-home
treatment units, bottled water,
deepening of wells,
replacement of wells)

Plan for addressing impacts
to other well owners was
developed. Work with
owners to develop best form
of reparations.

Same




Remedy in Record of
Decision

Remedy in Design Phase

Differences, if any

Plan to deal with
consequences of water leve]
drops (new and deeper wells,
deeper completions in wells,
alternate water sources,
purchase or exchange of
water rights), well

| abandonment and
compensation.

Options include reduced
pumping, replacement water,
injection, deeper well
installation

Same

Install a barrier well
containment systern at
leading edge of acid plume at
points in path of movement
{where sulfate is less than
1500 ppm). No water with
sulfate concentrations greater
than 1500 ppm should move
off Kennecott property.

Three wells to serve as an
initial barrier well system
have already been installed

Same

Install well or wells in core of
acid plume

Two wells to operate at any
time, Wells maved in
response to plume

Same

Pretreatment of acid water
using nanofiltration

Acid water sent directly to
tailings line without
pretreatment. Neutralization
and metals removal takes
place in the tailings line.
Neutralization by tailings can
be augmented with lime if
needed.

Nanofiltration step eliminated
in final design.

Treatment of pretreated acid
waters by RO

Not relevant any more

No pretreatment of acid
waters. Treatment of acid
waters occurs in tailings
lines, not by RO plant.

Treatment of water from
barrier wells by RO

Treatment of water from
sulfate barrier wells by RO

Same




Remedy in Record of Remedy in Design Phase Differences, if any

Decision

Treated waters to municipal | Treated waters from sulfate | Acid waters are kept by

water purveyor wells sent to JVWCD, acid Kennecott for use in
waters kept by Kennecott for | processes, and are not sent to
use in milling processes. a water purveyor.

Install and maintain a Monitoring system plan Same

monitoring system to track presented

plume movement

Prior to mine closure, dispose | Acid water and RO Very similar

of concentrates in the tailings | concentrates added to tailings

line line

Post Closure plan should be | Post Closure Conceptual Same

developed during RD/RA design options presented

which can be implemented

quickly.

EXPLANATION OF DIFFERENCES

In the process of designing the remedy, the approach to treating the waters withdrawn
from acid plume was changed. Originally, the waters from the acid plume core were to be
pretreated using nano-filtration technology. The permeate was then to be further treated using
reverse osmosis, with the concentrate recycled to the waste rock dumps for use in active leaching
of the waste rock. However, since this approach was studied and advocated, Kennecott
discontinued the active leaching of waste rock. This makes the concept of re-use of the
concentrate for leaching no longer available. With the cessation of active leaching, Kennecott
began experimentation on treatment of the residual leachate and leachates produced with
precipitation falls on the dump areas. A study during the design phase indicated that insertion of
the acid waters into the tailings pipeline was feasible. The tailings, which contain carbonates,
were able to neutralize the acids. The tailings line, therefore, serves as a 13-mile long acid
neutralizing facility. The neutralization capacity is required in the tailings line whether the nano-
filtration concentrate waters are neutralized or the acid plume waters themselves are neutralized.
Further studies revealed that the neutralization process was actually completed in the first few
hundred yards of the pipeline. The experiments further proved that both waste streams, the _
residual leachate water from the dumps and the acid waters removed from the aquifer, could be
treated effectively in this manner. The resulting water with its soluble components is not of

drinking water quality and therefore will not be provided to the municipalities. Instead, it would
be recycled and used in Kennecott’s processing, especially at the Copperton Concentrator. One
of the principles in the National Contingency Plan (NCP) indicates that water generated by
treatment of contaminated aquifers should be put to beneficial uses. Although the water will not
go to municipal culinary use, it will have a beneficial use as industrial water.




Calculations have also revealed that treatment of the acid plume is not cost-effective
because the acid plume is of such poor quality. Although such a scheme was proposed in the
RI/FS and agreed to in the ROD, only 24% of the acid plume waters would actually go to
drinking water and the rest would end up in the tailings pipeline (and then for industrial use).
For this small volume of drinking water product, the cost would be about $6-7/1000 gals..
Treatment of the less contaminated waters at the barrier wells is much more cost-effective and

can be done with less waste of the water. The cost of treatment of barrier well water is
$0.70/1000 gals.

In terms of operations of the barrier well reverse osmosis treatment plant in Zone A,
Kennecott will construct and operate the plant for the first 5 years at least, perhaps longer. This
is to allow time for Kennecott to develop the operational parameters and costs so that long-term
management negotiations can proceed. Kennecott may choose to operate the plant indefinitely so
that the facility can be expanded and integrated with Kennecott's industrial water management
system. As is the original plan, the treated water from the reverse osmosis plant will go to
JVWCD and the treatinent concentrate to the tailings line.

Scientists agreed very early that effectiveness of source control infrastructure was
extremely critical in cleaning up the aquifer. The cut-off walls and pipelines associated with
these source control measures were constructed and are now maintained through provisions of a
state groundwater protection permit. Because of its importance to the cleanup program,
maintenance of these source controls was listed as an element of the ROD of December, 2000,
The source control maintenance is not described in the remedial design because this is already
included in the groundwater permit. The parties remain committed to this part of the remedy.
Maintenance of the source contro! facilities will continue either under the auspices of the,
groundwater permit or under terms of the federal RD/RA Consent Decree.

CONCLUSIONS

Although some of the treatment details presented in the Remedial Design are different
than detailed in the ROD, the overall approach remains unchanged. Unchanged is the concept of
barrier wells which prevent spread of the contamination. Unchanged is the withdrawal of the
heavily contaminated waters from the core of the acid plume so that the plume diminishes in size
over time. Unchanged is the approach for beneficial use of the waters withdrawn from the
plume, a concept which works for both the waters treated in the reverse osmosis plant and in the
tailings pipeline.
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Explanation of Significant Differences

Kennecott South Zone, Operable Unit 2
Southwest Jordan River Valley Ground Water Plumes

U.S. Environmental Protection Agency, Region 8
Utah Department of Environmental Quality

June 2007

Introduction

The Kennecott South Zone Site, proposed for the National Priorities List (NPL) in 1994,
is located in southwestern Salt Lake County, Utah, about 10 miles southwest of Salt Lake
City. Operable Unit 2 (OU2) of the' Site, known as the Southwest Jordan River Valley
Ground Water Plumes, encompasses the groundwater beneath all or portions of the
municipalities of West Jordan, South Jordan, Riverton, Herriman, and portions of
unincorporated Salt Lake County. A Record of Decision, selecting a remedy for OUZ2, is
dated December 13, 2000.

The remedy was modified with an Explanation of Significant Differences (ESD) in
August 2003. This June 2007 Explanation of Significant Differences is the second ESD
to modify the original remedy. While the overall approach to this Site, and the ability to
meet stated objectives, remains unchanged, certain refinements to the original remedy (as
modified by the first ESD) are necessary.

This Explanation of Significant Differences (ESD) describes the rationale for modifying
the remedy specified in the Record of Decision (ROD) and first ESD for Operable Unit 2
of the Kennecott South Zone Site. Section 117(c) of CERCLA, 42 USC §9617(c), and
the National Contingency Plan (NCP), 40 C.F.R. Section 300.435(c)(2)(i) require that an
ESD be prepared when the differences in the Remedial Action significantly change but
do not fundamentally alter the remedy selected in the ROD with respect to scope,
performance, or cost. ‘

This ESD is supported by and will become part of the Administrative Record file for this
Site, in accordance with the NCP, Section 300.823(a)(2). The Administrative Record is
available for review at UDEQ’s office located at 168 North 1950 West, Salt Lake City,
Utah. Key documents and reports are also available for review at the City Recorder’s
Office, City of West Jordan, 8000 South Redwood Rd, West Jordan, UT 84088.




Site History

The Kennecott South Zone Site is composed of historic mining sites, of surface areas
contaminated by mining wastes which migrated from source areas downgradient to cities
and towns, and of subsurface areas contaminated by acid leachates from the mining
district. The Kennecott South Zone Site is comprised of fifteen operable units.

The remedy selected for the Kennecott South Zone Operable Unit No. 2 — Southwest
Jordan Valley Groundwater Plumes, involves treatment and containment of contaminated
ground water. The principal sources which caused the ground water contamination have

been addressed in previous actions or are managed by Kennecott under provisions of a
‘Utah Ground Water Protection Permit.

- The selected remedy, as modified by the first ESD, contains the following elements:

Continuation of source control measures as administered through the State of
Utah Ground Water Protection Program.

Prevent human exposure-to unacceptable high concentrations of hazardous
substances and/or pollutants or contaminants by limiting access to the
contaminated ground water. The State Ground Water Management Plan,
issued by the State Engineer in June 2002, addresses issues specific to the
remediation effort and needed restrictions in the area of the plumes.

Prevent human exposure to unacceptable high concentrations of hazardous

substances and/or pollutants or contaminant through point-of-use management

which includes providing in-house treatment units to residents with impacted
wells, replacement of their water by hooking the properties up to municipal
drinking and/or secondary supplies, and/or modifying their wells to reach
uncontaminated waters.

" Contain the acid plume in Zone A by installation of barrier wells at the

leading edge of the contamination (1500 ppm sulfate or less), pump and treat
the waters to provide a hydraulic barrier to prevent further plume movement
while providing treated water for municipal use. The treatment technology for
the barrier well waters is reverse osmosis.

Withdraw the heavily contaminated waters from the core of the acid plume in
Zone A and send it directly to the tailings line. Neutralization and metals
removal takes place in the tailings line. Neutralization can be augmented with
lime if needed.

Monitor the plume to follow the progress of natural attenuation for the
portions of the Zone A plume which contain sulfate in excess of the primary
drinking water standard for sulfate (500 ppm sulfate).

Disposal of acid water and reverse 0Smosis concentrates in existing pipeline
used to slurry tailings to a tailings impoundment prior to mine closure.
Development of a post-mine closure plan to manage extracted acid core water
and reverse osmosis treatment concentrates (derived from the management
option selected for the water extracted at the Jeading edge wells) for use when
the mine and mill are no longer operating.




Basis for and Description of the Significant Differences

A number of clarifications to the remedy are required to address barrier well water
management, source contro} measures for the Eastside Collection System and Bingham
Reservoir, and performance standards.

1) Water Management

The December 2000 ROD selected treatment of barrier well water using reverse
osmosis and delivery of treated water to a municipal water purveyor. This clarification to
the remedy is to allow other management options for barrier well water including
continued use by Kennecott for industrial needs or the provision of raw or treated barrier
well water for any other lawful use that is both consistent with the quality of the water,
previous decision documents and acceptable to EPA and UDEQ.

2) Source Control Measures |

The original remedy indicates that source control measures (i.e., Eastside
Collection System, Bingham Reservoir) are to be operated under State permits. As a
clarification, these permits are considered complimentary to the OU2 remedy and
management of the Southwest Jordan Valley Groundwater plumes. UDEQ will provide
routine reports to evaluate compliance with State permits. In the event that State permits
and/or programs are ineffective in controlling potential sources of contamination to the
groundwater plume, additional Federal CERLCA response actions may be required. Ata
minimum, Kennecott’s compliance with applicable State permits will be evaluated no
less often than every five years pursuant to the CERCLA requirement to conduct a Five

Year Review whenever waste is left in place precluding unrestricted use and unlimited
exposure.

3) Performance Standards

There are three performance standards related to the rate of extraction from the core of
the plume in Zone A, plume containment, and cleanup levels to demonstrate the
effectiveness of the remedy.

A) Extraction Rate

_ Several wells have been installed for the extraction of heavily
contaminated water from the core of the acid plume in Zone A. The change in
this ESD is to define a rate of extraction to assure reduction in the size of the
contaminated plume. As of the time of the writing of this ESD, that extraction
rate has been established at a minimum of 1200 acre-feet per year from the core
of the acid plume, on a five-year rolling average. The extraction rate may be
modified pursuant to the Operation, Maintenance and Replacement (OM&R)
Plan.




B) Contamment

Another change from the 2000 ROD is that a series of compliance points
has been established along the northem, eastern, and southern boundaries of the
Zone A Plume. These points of compliance are identified in the OM&R Plan.
The points of compliance may be modified pursuant to the OM&R Plan.

C) Cleanup Levels
The final cleanup levels for active remediation are given in the following table:

FINAL CLEANUP LEVELS FOR ACTIVE REMEDIATION

Contaminant Cleanup Levels Throughout the Acid Plume
(dissolved concentrations)

pH pH=65-8.5

Arsenic 0.05 mg/

Barium © | 2mg/l

Cadmium 0.005 mg/l

Copper 1.3 mg/l

Fluoride 4 mg/l

Lead 0.015 mg/l

Selenium 0.05 mg/l

Nickel 0.1 mg/l ~

Sulfate* 1500 mg/l

* Once sulfate has reached 1500 mg/l throughout the plume, active remediation may be
discontinued in favor of monitored natural attenuation until sulfate concentrations
throughout the plume reach 500 mg/l. ’

Nitrate has been deleted as a contaminant of concern since nitrate concentrations have
consistently been well below the groundwater protection limit.

Treatment levels for the reverse osmosis treatment plant have been deleted since the

water treatment plant is operating under a permit with the Utah Division of Drinking
Water.

The method for determining when final cleanup levels have been met will be identified in

the OM&R Plan when the groundwater quality in the plume approaches the final cleanup
levels. ’

Comments from Utah Department of Environmental Quality

The Ufah Department of Environmental Quality (UDEQ) supports EPA’s decision to
modify the remedy for Operable Unit 2 of the Kennecott South Zone Site.



Public Participation

EPA published a notice in the Deseret News and Salt Lake Tribune newspapers that
described the ESD and its availability for review (under Section 117(c) of CERCLA, 42
U.S.C. Section 9617). While a formal public comment period is not required when
issuing an ESD, EPA and UDEQ provided an opportunity for the public to comment.
Following a 30-day comment period, a responsiveness summary was prepared in
response to comments received. This ESD, and all documents that support the changes
and clarifications, are contained in the Administrative Record of the Kennecott South
Zone Site (under 40 CFR, Section 300.435(c)(2)(1)).

Statutory Determinations

Under CERCLA Section 121, EPA must select a remedy that is protective of human
health and the environment, complies with Applicable or Relevant and Appropriate
Requirements (ARARs), and is cost effective. EPA believes that the modifications to the
ROD for the Southwest Jordan River Valley groundwater plumes are appropriate and the
remedy will remain protective of human health and the environment. The selected
remedy will continue to comply with federal and state requirements that are applicable
and relevant and appropriate to the remedial action. This ESD does not fundamentally
change the remedy and is cost effective.

Section 121 also states that EPA must select a remedy that uses permanent solutions,
alternative treatment technologies, or resource recovery technologies to the maximum
extent practicable. In addition, CERCLA prefers remedies that include treatment that
permanently and significantly reduces the volume, toxicity, or mobility of hazardous
waste as a principal element of the remedy. The selected remedy uses treatment as a
principal element in remediation of the aquifer and meets the statutory requirement.

. 17.07 | i
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Assistant Regional Administrator
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- SOUTH FACILITIES GROUNDWATER
OPERATION MAINTENANCE, AND REPLACEMENT PLAN
JUNE 2007

1.0 INTRODUCTION

Kennecott Utah Copper Corporation (KUCC) is currently conducting groundwater
remediation at its South Facilities as selected by the U.S. Environmental Protection
Agency (EPA) and the Utah Department of Environmental Quality (UDEQ) in a Record
of Decision (ROD) dated December 13, 2000 for the Kennecott South Zone, Operable
Unit 2. In response to the ROD, KUCC submitted a Final Design for Remedial Action
(RDRA) in December 2002. EPA approved the RDRA and issued an Explanation of
Significant Differences (ESD) on June 23, 2003. EPA and UDEQ issued a second ESD
on June 12, 2007 modifying certain aspects of the selected remedy.

KUCC has completed construction of facilities required to implement the selected
remedy; EPA and UDEQ certified Construction Completion for these facilities on June 7,
2007. This Operation, Maintenance, and Replacement (OM&R) Plan addresses post-
construction remedial aspects of the ROD and has been prepared as an attachment to the

Consent Decree for the South Facilities Groundwater. This OM&R Plan supersedes the
RDRA.

Groundwater contamination at the South Facilities, referred to as Zone A Plume, is
immediately downgradient of the old Bingham Reservoir and Bingham Canyon Mine

* waste-rock dumps and consists of a core area with low pH and elevated metals which is
surrounded by a partially to fully neutralized zone of elevated-sulfate groundwater.

Post-construction OM&R activities include: _
¢ Containing the plume using barrier wells and wells in the core of the plume,
¢ Remediating the aquifer through extraction of contaminated water and natural

attenuation,

Management of extracted groundwater and disposal of treatment residuals,

Mitigating, as appropriate, impacts to third parties,

Maintaining institutional controls to prevent public exposure, and

Monitoring and reporting progress. -

Maintenance of source control measures, namely the East Side Collection System, is a
related activity that is being addressed under state permitting controls.

South Facilities Groundwater OM&R Plan June 2007
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20 OM&R PLAN CHANGES

South Facilities Groundwater OM&R activities are expected to last for several decades.
Given the length of time over which this remedy will be conducted, it is likely that
changing conditions in the aquifer, advancements in treatment technology, eventual

cessation of mining and milling operations, or other factors will, from time to time,
warrant adjustments to this OM&R Plan.

EPA and UDEQ may approve modification of this OM&R Plan. Such modification shall
not require court approval or amendment to the Consent Decree so long as the
modification does not fundamentally change or materially alter the basic components of
the remedy selected or modified in accordance with CERCLA or the NCP.

3.0 OMG&RPROJECT MANAGEMENT

3.1  KUCC Project Coordinator

KUCC will designate a Project Coordinator who will have direct respon31b111ty for day-
to-day OM&R oversight. The Project Coordinator is KUCC’s mam point of contact for
communications between KUCC and the agencies.

If the designated KUCC Project Coordinator is changed, KUCC will inform EPA and
UDEQ of the identity of the successor at least 15 working days before the change is
made, unless impracticable, but in no event later than the actual day the change is made.

3.2 Supervising Contractor

In the event KUCC delegates complete OM&R oversight to a Supervising Contractor,
KUCC will notify EPA and UDEQ in writing of the name, title, and qualifications of any
contractor proposed to be the Supervising Contractor. KUCC will demonstrate that the
proposed contractor has a quality system that complies with ANSI/ASQC E4-1994,
“Specifications and Guidelines for Quality Systems for Environmental Data Collection
and Environmental Technology Programs,” (American National Standard, January 5,
1995), by submitting a copy of the proposed contractor’s Quality Management Plan
(QMP). The QMP will be prepared in accordance with “EPA Requirements for Quality
Management Plans (QA/R-2)” (EPA/240/B-01/002, March 2001) or equivalent
documentation as determined by EPA and UDEQ.

40 CONTAINMENT AND EXTRACTION OF CONTAMINATED
GROUNDWATER-

KUCC has constructed five wells and associated infrastructure for the purpose of
containment and extraction of Zone A contaminated groundwater. These include two
wells in the core of the Zone A plume (acid wells) and three barrier wells located along
the leading edge of the Zone A plume (Figure 4.1). KUCC is currently and will continue
to extract groundwater from the Zone A Plume until Final Clean-up levels as outlined in
the June 2007 ESD are achieved. ‘

South Facilities Groundwater OM&R Plan June 2007
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4.1  Operation and Maintenance

KUCC will operate and maintain the barrier wells in order to extract groundwater at a
rate that is at least sufficient to contain the Zone A plume and meet the performance
standard of maintaining groundwater sulfate concentration in the Compliance Wells at or
below 1,500 mg/l. KUCC may pump at a greater rate than is necessary for containment
as needed to provide feed water to the RO Plant or to provide water for other uses within
the scope of KUCC water rights assigned to the barrier wells.

KUCC will operate and maintain the acid wells to extract groundwater from the plume
core at a rate sufficient to meet or exceed the minimum extraction criterion of 1 200 acre-
feet per year, calculated on a 5-year rollmg average.

KUCC will set and adjust extraction rates and well-field geometry as necessary according
to monitoring and modeling results in order to contain the plume, optimize contaminant

~ extraction, and balance the hydraulic response of the aquifer (drawdown) w1th the need to
- protect the ability of the aquifer to transmit plume water to the wells.

4.2  Replacement

Based on modeling results and monitoring data, KUCC has demonstrated that the present
well field geometry is adequate to meet the performance standards for containment and
remediation. However, KUCC may construct replacement, alternatively located, or
additional extraction wells or reduce the number of extraction wells as warranted to
optimize groundwater remediation and assure containment.

50 MANAGEMENT OF EXTRACTED GROUNDWATER

5.1 Barrier Well Water

For the duration of KUCC’s obligation under an agreement with the State of Utah and the
Jordan Valley Water Conservancy District (JVWCD) dated August 31, 2004, KUCC
plans to manage barrier well water primarily by providing it as feed water to a reverse
osmosis (RO) treatment plant. KUCC may also utilize barrier well water in its process
water system, as it has done for many years. Other management options for water
extracted from the barrier wells could include providing the water for secondary use
(irrigation), or any other lawful use-and disposition of such water. KUCC will advise

EPA and UDEQ of any changes in the use and disposition of barrier extraction well
water.

5.2 Acid Well Groundwater

During operation of the Bingham Canyon Mine, KUCC will rely on operatmg milling
facilities for treatment of acid plume water, specifically a) the tailings pipeline, which
serves as a 17-mile treatment reactor; b) the Copperton Concentrator lime plant, which
has ability to add hydrated lime directly to the tailings line as needed, and c) the North
Tailings Impoundment, which provides a repository for non-hazardous treatment
residuals. Management of treatment residuals in the North Talhngs Impoundment is

South Facilities Groundwater OM&R Plan ’ ' June 2007
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subject to compliance with State of Utah UPDES Permit UT0000051 and Groundwater
Discharge Permit UGW350011. ” '

5.2.1 Operation and Maintenance

Acid plume water is conveyed from the acid wells to the tailings line where it is
neutralized by 1) available alkalinity of the tailings (primarily present as calcite in the
limestone portion of the ore), and 2) residual hydrated lime added as a milling reagent.
KUCC may also add lime directly to the tailings pipeline if needed for neutralization.

Acid water pipelines and other conveyance structures will be inspected and maintained as
needed to prevent release of extracted acid water.

5.2.2 Replacement

Treatment of acid plume water is expected to continue beyond closure of the Bingham
Canyon Mine (currently anticipated between 2018 and 2030). The current KUCC plan
for post-mining management of acidic flows is based on lime treatment of acidic waters
with disposal of reaction products (i.e., gypsum sludge) in a prepared facility.

KUCC will continue to investigate alternative treatment technologies, particularly ones
that have the potential to decrease both lime consumption and sludge volumes. The plan
for post-mining water management and disposal of treatment residuals will be updated
formally as part of the 5-Year Reviews during Remedial Action. At least three years
prior to closure, KUCC will prepare a preliminary engineering design for all aspects of
post-closure acid plume water treatment. Prior to mine closure a replacement treatment
system and repository for treatment residuals will be designed and constructed.

60 MITIGATION OF IMPACTS TO THIRD-PARTIES

KUCC will maintain a program to evaluate and address concerns by third-party water

~ rights holders related to Zone A groundwater quality or extractions. If a complaint is
received, either directly by KUCC or indirectly through a regulatory agency, KUCC will
gather and evaluate water quality and quantity data and water right seniority information
related to the issue. KUCC may also refer the matter for an independent review by a
consultant. The results of this evaluation will be reviewed and discussed with the third
party, EPA, UDEQ, and the Utah Division of Water Rights (State Engineer). If a third-
party impact is attributable to KUCC’s remedial program, KUCC or the independent
consultant will recommend potential mitigation with the water right holder and regulatory
agencies. If acceptable to the water right owner, the mitigation will be implemented.

This process is designed to address concerns of third-party water right holder regarding
potential interference with pre-existing water rights utilizing criteria consistent with Utah
law. Nothing in the process is intended to create, modify, expand, limit, or restrict the
legal rights or remedies of either the water right owner or Kennecott.

South Facilities Groundwater OM&R Plan ) June 2007
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7.0 MAINTENANCE OF INSTITUTIONAL CONTROLS

KUCC has initiated institutional controls to prevent public exposure to contaminated
groundwater. First, a drilling restriction on certain lands (Figure 7.1) owned by KUCC
will be utilized to restrict the drilling of any well that would extract, or is capable of
extracting, water. This restriction will be consistent with the Utah Environmental
Institutional Control Act, which provides UDEQ with authority to enforce the restriction.

Second, the Utah Division of Water Rights Salt Lake Valley Groundwater Management
Plan provides for critical review of any application to change point-of-diversion or drill a
replacement well in the contaminated area defined in the Management Plan so as not to
interfere with the remediation process. ’

KUCC will assist with maintenance of these institutional controls by actively monitoring
applications filed with the Division of Water Rights in the contaminated area and
working proactively with the Division of Water Rights and the UDEQ as appropriate, to
control the drilling of wells that would interfere with the remedy.

80 MONITORING AND REPORTING

8.1  Monitoring

KUCC will conduct water quality monitoring at a network of compliance wells to

demonstrate compliance with the performance standard for containment of the Zone A
plume and at the remedial extraction wells to measure progress towards achieving final
clean-up levels. KUCC may also conduct supplemental monitoring at its discretion. A

monitoring plan is included as Appendix A. Monitoring will continue until final clean-up
levels are achieved.

8.2 Annual Reports

KUCC will prepare and submit annual reports on OM&R monitoring, remedial activities,
and remedial progress. All groundwater monitoring information collected as part of the
remedial effort will be included in the annual report. Annual reporting (in a format to be
specified by the agencies) will be prepared on a calendar-year basis, and an annual report
‘will be submitted to EPA and UDEQ by April 15 of the following year. The annual
report will include a summary of monitoring results and other compliance activities for
the source control measures. :

Separate from the report described above, KUCC will prepare and submit to EPA and
UDEQ by April 15 of each year an annual summary of activities related to 1) third-party -
inquiries and KUCC’s responses, and 2) maintenance of institutional controls.

8.3  Other Reports and Notifications

KUCC will make timely notifications or submit ad hoc reports as needed to inform EPA
and UDEQ of significant changes in either operating strategy or groundwater conditions.

South Facilities Groundwater OM&R Plan ' June 2007
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To support completion of Five-Year Reviews by the agencies, KUCC will provide timely

response to reasonable requests from EPA or UDEQ for information relevant to Zone A
plume remedial activities.

8.4  Determination of Achievement of Final Clean-Up Levels

Final clean-up levels to be achieved as a result of the Zone A plume remedial activities
are specified in the June 2007 ESD. At a future date when KUCC believes that final-
clean up levels have been achieved or could soon be achieved, KUCC will propose to

EPA and UDEQ appropriate statistical, analytical, and/or other methodology for
determination of achievement of the final clean-up levels.

8.5 Abandonment of Wells

At sich time that Kennecott, EPA, and UDEQ determine that any monitoring well(s) is
no longer needed for monitoring of the Zone A plume remedial progress and if the
well(s) is not required for some other regulatory purpose, KUCC will, within a
reasonable period, abandon the well(s). Abandonment of monitoring wells will conform
to Utah Division of Water Rights rules.

9.0 SOURCE CONTROLS

KUCKC has constructed source control measures that include a series of cut-off walls,
french drains, pipelines, and canals to capture and convey meteoric leach water from the
waste rock dumps. Maintenance and monitoring of source controls is addressed in
* KUCC’s Utah Ground Water Discharge Permit UGW350()06 for the Bingham Canyon
Mine and Water Collection System.

The source control measures will be operated pursuant to the state Ground Water
Discharge Permit conditions. Any non-conformance with the permit will be addressed
solely as specified in the permit and state groundwater protection permitting rules. As
part of the five-year review process, EPA and UDEQ will evaluate the effectiveness of
the groundwater protection permit in assuring maintenance of source controls

10.0 RECORDS RETENTION

Until 10 years after KUCC receives a notification from EPA of Certification of
Completion of the Work pursuant to the terms of the Consent Decree, KUCC will
maintain the following records and types of records: '

1. The final version of the Remedial Investigation/Feasibility Study and appendices
dated March 16, 1998.
2. The final version of the Final Design for Remedial Action at South Facﬂltles
Groundwater dated December 2002.
3. All final versions of subsequent design documents related to replacement of v
extraction or treatment systems necessary to implement the post-construction
' requirements
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4. EPA’s Record of Decnslon dated December 13, 2000 for Kennecott South Zone,
Operable Unit 2,

5. EPA’s Explanations of Significant Differences, Kennecott South Zone Operable
Unit 2, signed by EPA on June 23, 2003 and June 12, 2007.

6. Any subsequent Record of Decision amendments or Explanatlon of Significant
Differences documents,

The Remedial Action Consent Decree.

Any subsequent Consent Decree modifications or amendments.

This OM&R Plan and any subsequent revisions or replacements.

0. All final versions of annual OM&R reports, which will include all relevant
groundwater monitoring data.

11. All subsequent agency approvals of plans, modifications, reports, etc.

12. Annual groundwater extragtion records for KUCC wells and any available

extraction records for neighboring wells that are needed for calibration of
groundwater models.

13. Well drilling and construction records.
14. Key geologic data and evaluations including geologic maps, geologic cross
_ sections, geophysical survey results, geologic and geophysical well logs.
15. Any other scientific or technical data or studies relating to geology,
hydrogeology, or water treatment that may be deemed to have enduring relevance
to the project and are so designated by the KUCC Project Coordinator.

Z 0 ®N

Until the completion of each five-year review, KUCC will maintain all reports submitted

during the five-year review period pursuant to compliance with the state permits
referenced in this OM&R plan.

For purposes of this section, records, reports, or documents (records) can include either
electronic or written/paper documents; however, the requirement to retain such records
does not apply to both forms, but to either form at the discretion of KUCC.

11.0 REFERENCES

Kennecott Utah Copper Corporation, 2002, Final Design for Remedial Action at South
Facilities, Groundwater, December.

Kennecott Utah Copper Corporation, 2005a, Groundwater Characterization and
Monitoring Plan, Revision 7, February.

Kennecott Utah Copper Corporation, 2005b, Standard Operating Procedures for Water
Sampling, Revision 5, March.

Kennecott Utah Copper Corporation, 2005¢, Quality Assurance Project Plan for the
Groundwater Characterization and Monitoring Plan, Revision 6, March.

South Facilities Groundwater OM&R Plan _ June 2007
Kennecott Utah Copper Corporation ; Page 9




United States Environmental Protection Agency, 2000, Record of Decision for Kennecott

South Zone, Operable Unit 2, Southwest Jordan River Valley Ground Water Pluines,
December 13, 2000.

United States Environmental Protection Agency, 2003, Explanation of Significant
Differences, Kennecott (South Zone) OU2, June 23, 2003. ‘

United States Environmental Protection Agency, 2007, Explanation of Significant
Differences, Kennecott (South Zone) OU2, June 12, 2007,

South Facilities Groundwater OM&R Plan June 2007
Kennecott Utah Copper Corporation ) Page 10




APPENDIX A

MONITORING PLAN

South Facilities Groundwater OM&R Plan
Kennecott Utah Copper Corporation

June 2007




SOUTH FACILITIES GROUNDWATER

MONITORING PLAN
VERSION PREPARED APPROVED EFFECTIVE
1 June 2007 June 2007 July 1,2007 .

1.0 PURPOSE

This plan describes the monitoring that KUCC will conduct as part of the South
Facilities Groundwater Operation, Maintenance, and Replacement Plan (OM&R
Plan). This monitoring plan is based on and replaces in whole the monitoring
plan presented in the Final Design for Remedial Action at South Facilities

- Groundwater (RDRA) dated December 2002.

The purpose of monitoring at South Facilities Groundwater is to:

1) demonstrate compliance wnth the performance standard for containment of
the Zone A plume,

2) measure progress toward achieving final clean-up levels, and

3) gather supplemental monitoring data which benefits KUCC in managing
and optimizing its groundwater remediation and treatment program.

it is expected that this monitoring plan wili be revised on a regular basis in
response to changes observed in the plume over time.

20 METHODS

KUCC'’s Groundwater Characterization and Monitoring Plan (GCMP) as
updated, and associated Standard Operating Procedures (SOPs), as updated,
will be followed for all water quality sampling and water level measurements.

The GCMP has been approved by the Utah Division of Water Quality and is
updated on an annual basis. Procedures for documentation and sample
handling, equipment maintenance and decontamination, quality control sampling,
field measurements, and groundwater sampling are detailed in the SOPs. All
water quality analyses will be conducted by Kennecott Environmental Laboratory
or another state-certified environmental laboratory.

3.0 REQUIRED MONITORING

The monitoring described in this section fulfills the monitoring needs specified in
the June 2007 ESD to demonstrate compliance with performance standards and
monitor progress of remediation. Performance of this monitoring is subject to
enforcement under the Consent Decree.

South Facilities Groundwater Monitoring Plan ' June 2007
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3.1 Locations

Required monitoring consists of sampling at a network of Compliance Wells on
the perimeter of the Zone A plume and at the remedial Extraction Wells within the
plume. These wells are listed in Table 3.1 and shown on Figure 3.1.

Table 3.1 Required Monitoring Locations

Well Type
COG1178A Compliance
WJIG1169A Compliance
WJIG1154A ' | Compliance
W189 Compliance
P192B , Compliance
P1384B Compliance
EPG1165A Compliance
BSG1135A Compliance
HMG1123A Compliance
HMG1126A Compliance
ECG1146 Extraction
BSG1201 Extraction
B2G1193 Extraction
BFG1200 Extraction
LTG1147 Extraction

3.2 Sample Frequency and Timing

The sampling frequency and timing for Comphance Wells is dependant on sulfate
concentration as shown in Table 3.2. '

Table 3.2 Compliance Well Sampling Frequency and Timing

Sulfate (mg/l) Frequency Timing*

<1,000 Annually 3rd Quarter )
1,000-1,250 Semi-annually 1st-and 3rd Quarters
>1,250 Quarterly Each Quarter

*Reference to quarters here and subsequently are based on calendar-year quarters

When sulfate concentrations decrease from a higher sulfate range to a lower

sulfate range, required sampling frequency will decrease after two consecutive
periods with sulfate concentrations in the lower range.

Extraction wells will be sampled semi-annually in 1st and 3rd quarters.

3.3 Parameters

The parameters to be monitored at the Compliance Wells and Extraction Wells
are those listed in the June 2007 ESD for which a final clean-up Ievel is specified.
These parameters are hsted in Table 3.3.
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Table 3.3 Compliance and Extraction Well Monitoring Parameters*
pH . '

Arsenic (D)

Barium (D) .
Cadmium (D) .
Copper (D)

Fluoride

Lead (D)

Selenium (D)

Nickel (D)

Sulfate

*(D) means dissolved

3.4 Reporting

All monitoring data for Compliance and Extraction Wells will be reported annually
as described in the OM&R Plan.

If any water sample from a Compliance Well exceeds the 1,500 mg/l sulfate

criterion, KUCC will notify in writing EPA/DEQ of probable out-of-compliance

status within 10 working days of receiving official laboratory analytical results.

(Informal verbal notification will be provided as soon as practical after KUCC

becomes aware of the results.) KUCC will have the opportunity to re-sample the
" well within 5 working days of making written notification to EPA/DEQ.

3.5 Replacement

KUCC will make diligent and reasonable effort to retain designated Compliance
Wells; however, it is recognized that development pressures and other factors
may require abandonment of some Compliance Wells. Prior to abandonment of
any Compliance Well, KUCC will recommend to and seek approval from
EPA/DEQ for a replacement well, which may be a reasonably adjacent existing
well or a new well within reasonable proximity of the well to be abandoned.

4.0 SUPPLEMENTAL MONITORING

The purpose of the supplemental monitoring described below is to benefit KUCC
in managing and optimizing its groundwater remediation program. Performance
of this monitoring is not subject to enforcement under the Consent Decree.
Supplemental monitoring data may also be used to demonstrate, at an
appropriate future date, achievement of the final clean-up levels.

41 Water Quality and Water Level Mohitoring

Within and adjacent to the Zone A plume are over 300 monitoring wells, in
-addition to the Extraction and Compliance wells listed above. KUCC may select

South Facilities Groundwater Monitoring Plan ~ June 2007
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and conduct water quality and/or water level monitoring on any number of these
wells each year. Water quality samples will be analyzed for those parameters
that KUCC believes useful to managing the remedial program.

4.2 Ground Surface Elevation Monitoring

KUCC monitors ground surface elevation at selected locations on a regular basis
to detect land surface elevation changes that may be caused from groundwater
extraction. Current surface elevation monitoring points are listed in Table 4.4.
KUCC may add or remove sites from this list as necessary.

Table 4.4 Locations for Ground Surface Elevation Monitoring
Well Site ID

K105 :
ECG1116
ECG1124
BSG1180
BFG1156
WJG1170
BSG1137

1973 West

% Section 13/14
% Section 15/22

4.3  Tailings Monitoring

KUCC monitors the solid and agueous chemistry in the tailings system to assure
that acid plume waters and other mining-affected waters which are managed in
the tailings line do not adversely impact the process water system or the long-
term acid-generating potential of the tailings. '

4.3.1 Locations

Monitoring of the solid and aqueous phases of the tailings slurry and discharged
water to the tailings slurry is conducted by sampling at two locations in the
tailings system. Composite samples for solid and aqueous phase monitoring are
collected once a month over a 24-hour period 1) at the GMT (general mill tailings;
BCP1483) entering the Tailings Thickeners Distribution Box and 2) at the NSB
(North Splitter Box; MCP2536). The GMT sample is collected from the
automated sample cutters that sample Copperton Concentrator tailings. The
GMT sampler automatically samples the waste stream every 20 to 30 minutes.
The NSB composite sample is collected using a peristaltic sampling pump on the
tailings line approximately 200 feet upstream of the NSB. The pump is
programmed to sample every 20 minutes.

The aqueous pH of tailings is monitored continuously at the North Splitter Box.

Sotith Facilities Groundwater Monitoring Plan : - June 2007
Kennecott Utah Copper Corporation Page 5




4.3.2 Parameters

Solid tailings samples are analyzed for neutralization potential (NP) following

standard methods. Aqueous samples are analyzed for the parameters listed in
Table 4.7.

Table 4.7 Process and Tailings System Aqueous Monitoring Parameters
pH -
Alkalinity/Acidity
Aluminum (D)
"Cadmium (D)
Copper (D)
Iron (D)
Manganese (D)
Zinc (D)

4.3.3 Management Criteria

KUCC utilizes the following management criteria in management of acidic waters
in the tailings system:

1. The neutralization potential (NP) value of samples collected from the
tailings North Splitter Box should be either greater than or equal to the NP
of Copperton Mill Tailings for the month or at least 5 t CaCO3 eq/kt. The
monthly NP values will be determined based upon a 24-hour composite
sample and using a six-month rolling average. In making comparisons,
the uncertainty in both GMT and NSB wili be taken to be 10% of the
average value, and a significant difference must lie outside the joint
uncertainty. - :

2. Aqueous alkalinity should be greater than or equal to 10 mg CaCO3 eqg/L
at least 90% of the time. Aqueous alkalinity will be evaluated as a rolling
six-month average.

3. The aqueous pH at the North Splitter Box should be greater than or equal
to 6.7 during at least 90% of the time over a calendar year.
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5.0 REGISTER OF CHANGES

Version

Date

Changgs

1

June 2007

Initial release
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